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SURE,| BELIEVE IN 
ETHYL-1 USED To 
DRIVE RACE CARS ! 


“Wy 
Y, SSIR, T used to burn rubber with the best. of 


vem. Now all the wife lets me 


» is read the news of 
the tracks, But I still use Ethyl in any car I drive 
“De 


winner at Indianapolis has used Eth 


1 know that for the last ten years—e 


? Any driver 


that went out on the track today without Ethyl in = 
the tank—even with the best engine ever coe a hea 


made—would be lapped 


“But don’t get the idea tha 


speed gas. 


You never see me making a ra put of the 
town streets—I use Ethyl to get more power out of 
ing that 


a] 


my old corn popper. It prevents the pin 


our bus te 


lot better!’ 


‘orporation, New York ( 


NEXT TIME STOP AT THE 


Th say its a Century of Progress 


_when thel hey can build a Car 
like Llynauth : jor 7 A5” 


i. 


A CERTIFIED INTERVIEW WITH MR. STANLEY SOMERS OF WRIGHT FIELD, DAYTON, OHIO 


B didn’e need a car, he dida’t espe- 
he hada’t the 


the Chrysler 
Motors building at A Century of Progress 


and Stanley Somers decided he was 
going to have a Plymouth. 

He watched the tests of Floating Power 
engine mountings—the hydraulic brake 


AND UP FOB. FACTORY, DETROIT, 
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display—the exacting material tests 
Plymouth always makes—the dramatic 
demonstration that shows how much 


stronger rigid-X double-drop frames are 
than conventional types. 
Finally he rode with Barney Oldteld 


Piptouth tat pong eed” 
The better you understand mechanics 
«the more you know of good engineer 
the quicker you'll be to see the 

bigger value in Plymouth. Your dealer 
would like to have you compare Plymouth 


with others on twenty or more points. 

Go “look at all chree” 
too don't agree Plymouth i 
yelous job at $445 and up F, O. B. factory. 


Standard: 2-door sedan $465; 
sedan $510; rumble coupe $485; busi 
‘bess coupe £445. De Luxe? 2-door sedan 
8525; 4-door sedan $575; conv. coupe 
15595; rumble coupe $543 ; business coupe 
$495. All prices F. O. B. factory, subject 
to change without notice. 

See Plymouth at Chrysler Motors Build 
ing, Chicago Century of Progress. 
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ow you Can RETIRE 


8250 a Month for Life 


eee quit work some day? 
If you do, you should read this 
page carefully. You should then mail the 
coupon at the bottom of the page. You 
will receive by return mail, and without 
ligation, an interesting. free 
tells all. about the Phoenix 
‘Mutual Retirement Income Plan. 


How the Plan Works 


‘This new Plan makes ie possible for you 
to retire at 55, 60, oF 63. You may pro- 
vide for yourself a monthly income of 
$100, $200, $300, or more. 

‘This life income is guaranteed to you 
by the Phoenix Mutual, an S0-year-old 
company with over six hundred million 
dollars of insurance in force. 


ceives a monthly income for life, 

3. Upon your death from accidental 
means before age 60, your wife receives a 
‘ash payment of $50,000. Or double the 
monthly income for li 

4, If, before age 55, serious illness or 
accident stops your earning power for a 
certain period, youwill thereafter receivea 
monthly income toliveon during such dis- 
ability, even if it lasts the rest of yout life. 

‘The cost of a Retirement Income de- 
pends upon your present age and upon 
the amount of income you wish to retire 
fon. A Retirement Income does not have 
to be paid for all at once. It may be pur= 
chased on the installment plan. ‘The 
payments are usually spread out over a 


petiod of 20 years or more, Naturally, 
u 


makes the payments comparatively 
I. One of the great advantages of 
this Plan is thae it begins to operate the 
minute you pay your first installment. 
Even though you should become totally 
disabled, you would not need to worry, 
because your installments would be paid 
by us out of a special reserve fund, 

Send for the Fa 
A Ucpage book tells how you can retire 
fon an income—how you can provide 
money to send your son to college— 
money to leave your home free of debe 
—money for other needs, Send for your 
copy now. No cust. No obligation, 


PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 
Home Ofice: Hanford, Cons. First Policy Lued 1851 


‘Suppose you decide to retire on an ine 
‘come of $250 a month when you are 60. 
Here is what you get: 

1, An income of $250 a month, begine 
ning at age 60 and l 
your life. If you prefer, 
ash settlemene of $33750 at age 6D io 
stead of the monthly income. 

2. Upon your death from any natural 
cause before age 60, your wife (or other 
beneficiary) receives a cash payment of 
$25,000. Or, if preferred, your wife r= 
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Everything 
| You 


Need 


to 
make this 


Cruiser 


WITH, « porketknife, some single- 
edged razor blades, and a few simple 
tools that are to be’ found in every 
household, “anyone can now build a 
beautiful 12 in. long model of the power- 
ful new U, S, battle cruiser Indionapolis 
Our compiete kit of materials makes it 
easy—s0 easy, in fact, that the man or 
hoy who has never before constructed a 
miodel is certain to be entirely successful 

"The kit contains the hull block sawed 
to the correct outline and with the 
Various deck "steps” cut out, With such 
good Sart, you cannot fail to lay out 
the rest of the work accurately, especially 
as there is a blueprint and an’ illustrated 


instruction sheet, to guide you. 
Tn addition, there are seven pieces of 
white pine for' making the various turrets, 


deck units, and lifeboats; round stock for 

the funnels and towers; sheet metal for 

rudder, propellers, shaft braces, and an- 

‘cardboard of the correct’ thickness 

turret mounts, and 

other parts two sizes for 

derricks, guns, davits, cross arms, 

flagpoles, and the like; an’ envelope of 

casein glue, and three bottles of the high- 
fest grade enamel 


Postpaid Complete $1.50 


Popular Science Homeeratt Guil 
381 Fourth Ave, New York, N. Y- 


Please send) me 2 complete construction 
‘it with enamel faishes and biveprint 


masa hee 


(sat very dey 


A SKINNY FELLOW) 
HASNT A CHANCE, 
1 WISH 1 COULD 

GAIN SOME FLESH. 


Skinny! New easy 
way adds pounds 
—double quick! 


Astonishing gains with sensational new 


double tonic, 


Richest yeast known, im- 


ported beer yeast, now concentrated 7 
times and combined with energizing 


> iron. Gives 5 to 15 Ibs. in a few weeks. 
aa round outattractively, Complexica 
_ y m'll have new, surging 
run-down mien and wi 7 new self-confidence, ¥ 
Put on flesh. But now kinniness dangerous 
Auhotcien warn tht shy, on 
Pay oy ep! 
ufos ond a wong de 
Not onlyare thousands quickly gaining Sita. the strong, well-built peron. 
rdsof solid, beauty-bringing esh-b wand healthy fe " Dot 
Eucrhchenseach Meaiekicaaky pend nd healthy Beth you ned. Do 


Skinchangestoa fresh, plowing, radiant 
Star compienion.— Cant poor 
Sppetite, ac ‘and energy valich, 
TiS becomes a thrihing adventarc, 
Concentrated 7 times 
‘Thisamazing new product called Ironized 
Yesstiniapfesant abit form. I temade 
romspectally cultured, imported ber ait 
szthelicest yeast ever knoen-—hich 
Through 2 new process has been concen 
trated tines made tines ore powerful 
But that isnot all! This 
marvelous,health-building 
‘Yeast concentrate is thea 
bon fentifically 
with three 
i pdf ron a" 
engthen snd carich 
Bicodaad abounding 
‘ew energy and pep. 
Watch the change 
Day after day, as you fake 
Ionized Ves, you'll se 
py. gay angie fillout 
follow chests develop and 
pipestem arms and legs 


east and not same lation hy 
‘ith "iY" stamped on each tablets 


_12 Lbs.in3 Weeks 


before it #5 t00 late, 


Results guaranteed 


No matter how skinny and weak you ma 
be, this marvelous new Iromised Yeast 
ould: bald you 

ft han thounan 
Tinted with results of ve 
[Your money instantly refunded. 


inva few short weeks 
‘of others. if not de= 
Tist package, 


nly be sure you get genuine Ironised 


cannot 


Special FREE offer! 
‘Tostart you building up your 
Health rip sow, We take 
this abrolately FREE offer. 
Purehine a package of leon: 
ined Yeast at once, cut out 


‘are guaranteed with the very 
first pac 
honda 
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Want Your Car 
to Stay 
New Looking? 


This 1927 cor hos 


Simonts hor kept 
Walwors leaking 
new. Owned by 
Md Ade Clore, 


Then By All Means 


SIMONIZ 
the Finish! 


Every car absolutely needs Simoni 
to stay beautifull Motorists and 
scientific authorities agree on that. 
For there's nothing ike Simonie for 
protecting the finish from injurious 
elements! 

Simoniz guards the finish in all 
‘weather, makes it last, keeps the 
colors from fading. It eliminates 
‘washing expense and keeps cars 
sparkling like new year after year. 

Ityour caris dull, use the wonder- 
ful Simoniz Kleener to restore the 
Iustre. There's nothing quicker, eas- 
ier, safer or better! 
No hard rubbing 
++ justa few easy 
strokes and your 
‘carlooksnew:Then 
apply Simoni for 
lasting beauty and 
dependableprotec- 
tion! ALWAYS 
SIMONIZ A 
NEW CAR! 


MOTORISTS WISE » SIMONIZ 
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CENTLY the writer saw a news- 

sper item about the purchase of 
fe insurance by young men about 
to embark upon college careers. Tn think 
ing about it, the writer realized that while 
these columns had often been devoted to 
life insurance, its application to young 
men between the ages of eighteen and 
twenty-two or so, had never been out 
lined. completly 

‘One of the reasons for this neglect can 
be laid to the fact that the public in gener- 
al has been so thoroughly educated to the 
benefits of life insurance, and so entirely 
sold on its merits, that’a discussion of 
life insurance for young men seemed 
rather unnecessary. 

Perhaps it is, isofar as everyone will 
admit that life insurance at\an early age 
isa great thing. There are many reasons 
to hick up this assumption. “And the ma- 
jor reason behind it all, we believe, is the 
Peculiar set of conditions which surround 
the matter of life insurance. "That is, the 
fact that age and health are in themsclves 
{wo of the basic principles of this form of 
financial protection 


‘There can be no speculation about the 
price of life insurance. You can't buy it 
in the open market 

ower price 


‘You can’t wait for a 
Automatically, as cach year 

‘expensive for all 
of us. lation, sound or 
lunsound currency, the price of life insur- 
ance always goes up. On the other hand, 
the sooner a young man starts, the less he 
gays for his protection, and’ the earlier 
1¢ reaps his benefits inthe form of life 


s tremendously impor- 
out exaggeration, I “now a 
dozen elderly men who have told me in the 
last three years that one of the greatest 
regrets of their lives was their failure to 
purchase life insurance at an -arlier age. 
Not that the increased cost was the sturn- 
bling block. For. almost every one of 
hogs men was wiling and able to pay 
jouble the premium cost—if they c 
have bought insurance. But they couldn't, 
under any circumstances. Their health was 
against them. They were no longer insur- 
able. at any cost. 

This is important. The young man of 
| twenty who qualifies for life insurance by 
| passing the medical examination required, 


INFLATION OR 
NO INFLATION..: 


‘These Prices 
Always Go Up! 


By LEON MEADOW, Financial Editor 


may not be insurable at thirty, o for 
Since none of us knows what the future 
holds in store for us. the wisest thing we 
can do is take advantage of the present, 

‘Assuming, then, that no one questions 
the need oF advisability of buying insur- 
ance at an eatly age, the next and equally 
important question is “what kind of insur- 
ance to buy?” Here we enter into a di 
cussion of Values which, in the last analy 
sis, must be applied 19 each man’s pate 
ticular circumstances. Yet, there are € 
tain general factors which operate alike in 
slmast all cases 

Take a young man of twenty, out of 
school, working at a moderate salary, look- 
ing toward the future with norma 


bring him an income at a later age, when 
his eaming power is definitely on the de- 

ie. Income insurance is the safest, 
cheapest path he can take to financial 
dependence. Assuming that he has no de- 
pendents at the age of twenty, his first 
‘consideration is himself, | 


SOME, people will argue that ordinary 

life insurance is cheaper than income 
insurance and that, at his age, relatively 
‘expensive policies ‘are often too burden- 
some to carry, Let's dig in a litle deeper. 
Ordinarily, straight life insurance, "at 
twenty, costs $1800 a thousand to buy, 
One thousand dollars worth of endowment 
insurance, maturing at sixty, costs $22.80. 
‘That sounds like a difference of $4.80 in 
favor of ordinary life, Actually it isn't. 
The average dividend on ordinary life 
over a period of forty years is about 
$6.75. If the dividends were taken each 
Et the net cost of ordinary life would 

approximately $12.25, On the type of 
endowment, insurance. described the a 
erage dividend for the same period is 
around $9.80. This would make the net 
premium $13.00, 

‘On a cost basis, then, ordinary life is 
seventy-five cents a. thousand cheaper 
BUT—to balance that—or, I should say, 
to over-balance that, is the fact that in 
the thirty-fifth year after aman of twenty 
—has bought, a one thousand dollar en- 
dowment ‘the cash value of 
his policy is almost $800, whereas ordi- 
nary’ life insurance (Confined on page 7 
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THESE PRICES 
ALWAYS GO UP! 


(Continued from pase 6) 


in the same year is worth a bit over $400. | 
In other words, endowment is almost 
‘double in actual ‘cash oF loan value, 

Of course, all this is apart from the 
comparative’ merits of both policies for 
4 man of twenty. Here there can be no 
doubt. For $13 invested each year on 
endowment insurance he receives $1,000 
when he reaches the age of sixty. Or, if 
he leaves the dividends with the company, 
for a $22.80 annual gross premium 
‘vested, he receives in the neighborhood of 
$1,730 at, sixty. Surely, that is better 
than continuing to pay premiums on ordi 
nary life insurance’ when be reaches that 
sas, sore vo, lace both gps 

ies are equal in respect to death bene- 
Fi valueseach calling for the return of 
the face value of the policy, plus what- 
ever accumulated dividends there are. 


ETIREMENT Income Insurance is 

‘another form of life insurance which 
sounds more expensive to buy, but which 
is actually cheaper, and far more advan- 
‘ageous, for a man of twenty to buy, Re- 
tirement Income is not written in units 
of thousand dollars, It is written to bring 
in a definite monthly for life, starting in 
units of $10 a month, To secure that 
‘come for life, beginning at the age of si 
ty, you invest in $1,040 worth of Retire- | 
ment Income Insurance, This costs the | 


‘man of twenty about $30.9 year, But the 
average dividends run to about eleven dol- 
lars, s0 if they are deducted, the annual 
cost is actually only nineteen dollars. In 
return for this amount is a monthly’ in- 
come of tn doles fore, statng at 
sixty. Another paint of importance on 
cies of this type is the fact that after their 
thirty-second year if they are in force, 
their cash value exceeds their face value 
Upon event of death any year after that, 
up to maturity, the company pays out the 
cash value, For example, in the thiety-6fth 
year a Retirement Income Policy, guar- | 
nteeing a monthly income of ten dollars 
for life, has a cash value of about $1.250, 
and the same death benefit, although it 
vs originally writen for oy $1.040 of 


face valu 
Some time ago, the slogan “Buy Tt 
‘was very popular. The appeal. of 


Noi 
course, was a patriotic one, intended to 
stimulate national recovery. Where insur- 
ance is concerned “Buy It Now” is selfish 
advice, It means protect yourself while 
you can—and when it's cheapest, 


INSURANCE BOOKLETS 


Sever reliable insurance com- 
panies have svalabe free boklets 
bn all types of insurance, We shall 
be glad to forward your requests 
ta these boots When wating 

ease give type of policy you are 
Benes toe se mks 
Such details as age, nancial it 
tation. ete. Address Financial Ba 
tor, Popular ‘Science’ Monthy. 
381 Fourth Ave, New York, N.¥. 
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QV ANTED: Mathematically 


‘directly by sample problems. 

Arithmetic for the Prac- 
tical Men— 

Alegre for the Practical 

Tilgenometry. for she 
Practical Man— 

Celeilus Jor the Practi- 
‘cal Man— 


4 Volumes—1240 Pages 
titastrated 


ies 


Trained Men for Industry’s 
New Recovery Program 


QUALIFY NOW FOR ONE OF THESE 
BIGGER, BETTER, PERMANENT JOBS 


At last industrial recovery is really on the way. Jobs, contracts 
will soon be waiting. Employers are already looking around for men 
whom they. will select as "key-men” to take executive responsibi 
as busines climbs up to normal. Are you ready to seize this once in a 

lifetime opportunity to advance yoursélt, or are you just marking time, 

Ihopins at best fora small raise in salary, while the better qualified man 

forges ahead of you? 

‘Don't wait. Start now to prepare for an important job by mathematics 
training. "Now as, ever, mathematics 1 the essential foundation without 


And the principal tool ofall science and of all business or indust 

‘on science. You need mathematics to solve every technical problem; to 

bbe able to assume executive responsibility; to improve, speed up, and eheck. 
‘on your work and the work of others. Such basie training’ is quickly 

‘recognized and pladly paid for, You are automatically singled out from, 
the erowd and given preference whether It is a matter of a job, a pro~ 
motion, oF a contract for work. 


Now—Mathematies Self-Tanght— 
Easily, Quickly, Inexpensively 
you can take advantage of this easy method which has 
teem worked out Uy an enpert for those who. do not wish (o 
‘ive the time and money required by other methods of mathe 
‘mati study. A very simple and extremely interest group 
‘books has Been prepared for you by s man who has devoted 
his ie to teaching practical men the fundamental of thit 
important subject. 


, MATHEMATICS 
For SELF Stupy 


By J.B. Thompson B.S; in E.R, AM, Dept of 
* Fitiematins Prati haste, Arasklyn 


An Expert Gives You These 
‘Simplified Methods 

Mr. Thammon, the author of these books, ha had mat 

‘ahericce ta vio students the Lind of mathematical tralting 


nd prabler iheceaeta 


tmatteal problem that 
‘he solution tn these books 


Send No Money 


EXAMINE THESE BOOKS FOR 10 DAYS FREE, 
“The coupon below brings you the four books for 10 days’ (re ti 
Micg 0 dap, recur the bn 1 thot bin ahd 
Toments of $2.00 cack (St dct " 

— xa rms covroy — — — = 
VAN NOSTRAND 00,, Ine. i a 
230 Fourth Ave., New York. I 
‘Sool MATIERIATICS FOR SELF STUDY in 4 lames. 
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Would You Kill the Cacs 
Ox Start With the Drivers? 


Two weeks ago, a dilapidated auto, going 
forty miles an hour, veered across the road 
and piled my new sedan om the curb a total 
Washout, According to the financially trre- 
sponsible driver, “something broke” on the 
junk machine. Tt 

Seems "to. me that 
What this country 
heeds isa killer for 
‘ldears, Therearetoo 
‘many out-of-condition 
machines, ripe for 
trouble, speeding 
down highways 
Someone once. made 
the Wwisecrack that if 
‘you put all the autos 
in America end to end 
you would have. Sunday afternoon. The 
irate is bad enough. But the junk cars are 


Wie! THs 13 
Derren Twan 


all states will all in tine, une 
autos will be weeded out—R.A,, Chicago, Il 
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Life May Be a Dream But 
It’s Just as Well to Duck 
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i akeamt Sting, 
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tious imaginings of our own brains. But do 
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Does This One-Tree Orchard 
Hold the World's Record? 


Twas particulary interested in the article 
fon “Midget Gardens” in a recent issue of your 
‘magazine. Near here, we have something 
equally remarkable—a' whole orchard on one 
tree. One hundred and sisteen kinds of apples 
and. one kind of pear all are fed from the 
‘same roots, The ofig- 

inal tree was a twen- 
ty-year-old wild. a 
ple tee. F, A, Good, 


ome 17 GRARTS 7 
WE PIKER | 


{kinds of apples on this 
tuee, eight years axo, 
asa ‘hobby. ‘This sum- 
mer, the total number 


of "hie grafts has 
reached 117, I believe 
this is a world’s record. If anv other readers 
know of bisger “one-tree orchards,” let them 
write in!—Mrs. F.C, Fredericton, N. B. 
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Try It on Your Own Bones, 
HLH.S., and Then You'll Know 


De, nist did not make a serious error 
Jn stating that the bones in older people are 
more easily broken than those in younger 
persons. H. HS. of New York, should get 

yy book on physiology and anatomy and 
Study the physiology ef the bone. He will 
find that as the bone grows older, it becomes 
hander and more brittle, due to inorganic 
‘accumulations. If this explanation does not 
‘make clear the reason as to why the bones 
steed people are more easly broken, although 
they are harder, he may experiment with 


‘steel, but it willbe shattered. Which, 
proves something rezarding our ancicat bones, 
ATER, Younsstown, Ohio 


‘think, 


Suffering Golf Widow 
Demands an Invention! 


I sex by the papers we've got television— 
asain. Oby seah? That, to some people, ma 
‘be interesting if true. Me it leaves chilly, if 
‘not downright cold. What I want is a picture 
dodad on the telephone and thousands and 
thotsand of Tone talering wes wil ain me 
inthis demand When thee, woman 
all wife, an?) cal 
inthe locker Toes, she 


HENREE! 
3 


‘exactly what his con 
dition is It picture 
‘of him appeared ‘on 
the sereen, he would 
nt be able to may in 


‘shower. Will be up 
fn twenty minutes 

In realty be is fully 
ddresied and is stand- 
ling at the phone with a class of something 
cold in his hand and hasn't the slightest in 
tention of leaving the locker room until the 
Haat “notes of “Sweet Adeline” have. been 
washed ashore. If this new television scheme 
will ft a phone. then Tim all for it. And 
please hurry or divorces will increase —Mes. 
NGP, Broowille, N.Y. 


Here's a Way to Solve 
The Speing-Acid Problem 


Tras C. §. Y. rather than H. J.P. who fs 
confused in his terms in his answer to the 
thought-provoking query: What becomes of 
the energy stored in a spring under tension 


» it ie capable of doing 
Work. In view of the law of comervation 
fof enerey, then, H. J. Ps question was 
perfectly lesitimate. What does become of 
the potential energy of the spring? My guess 
is that it is converted into heat. It should be 
demonstrable by a simple experiment to 


show that if wo lke springs, one of which 
is'Under tension and the other not, are dive 
hed oie ahd autos that the 
Temperature of the former would be appre: 
‘Sable higher tham that of the other CA. 
it, Watertown, 8D. 


London Launches Spirited 
Defense of Evolution 


Twas amazed receoty atthe smug dogma 
of CC Jy Nanticoke, Pay in regard (0 
evolution, Qa what dot he ase the sate: 
tment thai there no living proof of man’ 
fiecent rom mame 

ab? There fy in 
ny modern book on 
Biology root of even 
more ancient ances 
tty, mamely, evidence 
inthe human embry 
of Tah descent. 
State this hoping that 
ie does not "hur the 
fanity af CnC, 
Hiatt suppote ew 
tell ue that God 


werce sy RiGwT 
ROM LONDON — 


modern scrutiny, i 
"that he read "The Scl- 
fence of Life." by. Welle and Huxley — 
JH. P,, Condon, England, 


Setting Everyone Right on 
The Iron Rust Problem 


Iya recent issue of your magazine, N. C. 
‘T. tried to explain S, B. M's question about 
the rusting of iron’ by saying that water 
acted only as a catalyst. However, water 
enters ‘into ‘the reaction to produce rust 
We thas the mistaken idea that rust is an 
rust is either a fer- 

‘The latter is formed, 
exposed 0 the 
‘oxygen in the air. The first txpe can form 
‘only in the presence of carbon haside which 
Secs as the catalyst —R. A, Cy Newell, Ta 


Radio Advertisers Want 
Theic Money's Worth 


Ova northern neighbors seem to 
right idea when i comes to throtti 
advertising. A" recent Canadian rad 
limits the period al- 
lowed for’ advertis- 
ing announcements to 
auscant five per cent 
‘of the full, program 
time. ‘That leaves the 


lauencen ron 
prscansan® 


their stuf. Seems like 
ample time to me. 
Why can't the pow: 
ers that be pattern radio programs after 
the arrangement in'a magazine? No adver~ 
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tiser would think of asking a publisher 


pages of a story, of article. Why not 
Arate radio advertising from the meat o 
program in the same way ?—L. K. D. 


He Went Everywhere, Saw 
It All, and Came Back to Us 


Have just finished walking my less off 
land wearing out the seat of my trousers in 
Whee chats im an efor to sce the Centu 
of Progress Exposition. In the course of 
wanderings T reached 
your ‘exhibit, When 
tot through the crowd 
and saw your splendid 
Mechanical Wonder- 
land, Twas certain that 
the World's Fair wa= 
worth while, Also it 
made me think better 
‘of my fellow men be- 
fause there were 30 
many of them deeply 
And nteligently ‘inte 
fsted in your exhibit. It convinces me there 
if some hope for the fool race after all. 1 
Want to thank you for what your exhibit 
taught me—J.8.W., Madison, Wise, 


That “‘N" Problem Is Back 
For Furthee Discussion 


Coxcansixe the solution ofthe “S prob 
lem int cent isu of Pore 
Mowritt, Be RF of Exe 
denty' mide "the mistake of asuming the 
prong ae of the dona of the 
eet the corner af the pret” 
soi th with of the cma 
Tralee value than that spel i 

fem au ven by" Gat of Lobe fat 
{ound thatthe quickest way to find the arek 
(othe N was to calculate the area of the 
“fem apatts® and subtract this from the 
twenty Zour square icbes piven by the oster 
Alimensions of the gure In order too ths, 
iTound it neeewary to. tse trigonometry 
‘with a sesraes the closet I cou et 
te cot 

(ere n'a problem which shoul pros 
fate, at Teast if not deat Find. two 
‘iumbrs, excepting “reo, such’ that thelr 
fim, "product andthe. dierence of their 
ie wil be egal Th problem hm 
‘wo acts of awe We San 

Bernarine, Cal 


This Asteonomical Society 
Builds Its Telescopes 


Dee to a lack of interest in astronomy: in 
the Bronx, we have formed an astronomical 
society to encourage the building of tele- 
copes and the study of other sciences allied 
to the study of the stars. We have one com- 
pleted homemade rellecting telescope and in 
the near future expect to have as many: of 
them as we have members. —Buox ASTRON 
‘oautcat Society, New York, N. ¥. 


Harassed Auto Owner Calls 
For Three Needed Inventions 


Arran spending half a day working om the 
old bus and taking down the Screens, T want 
to nominate for. the 

Hall of Needed Taven- 
tions three things: 1. A. 
far polish that will not 
Nose its Waster.” 2. An 
(itomobile battery that 
Fequites no water oF 
attention. 3. Windows 


porous!) If anyone ean 
Invent any of these 
things, TI be ready to vote for him for 
President!—A, F., Baltimore, Md. 
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Radio Ham Puts in Bid 
For Short-Wave Receivers 
Kerr up the good work on radio. Tam a 


think they are smart ought to get a dose 
of their own medicine. T like sour dope on 
transmitters, but 1 think there misht be 
plenty of BCL QRM where you use modu- 
fied ef. But, however. it a mighty. fb. 
outfit Tor a beginner like me. Tam new in 
the ham business. Maybe some of us burs 
‘who have built your radio equipment would 
like ta have some better short-wave receivers 
to pall in the hams. You misht give us some 
dew sets upon which we can try our hands, 
MA. Vax A, Bayside, 


Ice and Water Problem Is 
Now Definitely Settled 


Ty amwer ty LW. B, Kingston, Wis, 
who wants to Know why’ ice oats, T should 
like to say: In studying water and ice, we 
find that water, when cooled to'a tempers- 
tte below 39) degrees Fahrenheit, expands 
‘and this expansion cootinucs until ice is 
formed, The result is that one cubic foot of 
ice weighs $7.5 pounds while one cubic foot 
of water at 60 degrees Fahrenheit weighs 62.3 
founds. The specie gravity ot Ke is 92 

is is the reason ice floats in water—H. 
W. H., Rockport, Texas, 


How to Find Miles Per Hour 
In All Racing Events 


As A% official timer for races, U have had 
many persons ask me how we fisure the 
miles per hour of a race or lap. Of course, 
this ie simple arithmetic, but it is surprising 
how few really know how to figure it. He 
Ks how it ls done: Ta. get miles per hour, 
‘multiply the miles run by 3/600 and. div 
{he product by the time in seconds, Example 

8 airplane goes sO miles fa 9 minutes 
and 36. con “Get 


MEY! LAY OFF 
my RACKET 


Now 30, the number 
fof miles, is multiplied 
by 3.400 and the prod- 


et ‘divided by" 876, 
‘The quotient, then, ic 
les per’ hour. oF 
1875, Example 2A 
sprinter runs 100 yards 
in 10\ seconds. “How 
many miles per hour is that? Since there are 
11760 yards ina mile, the miles run are 100 
divided by. 1,760. This quotient is then mul- 
liplied by’ 8,600 and the product divided by 
1G, exactly as in the frst example. The time, 
wwe find, is 20.45 miles per hour, Announcers 
at racing meets usually ive the time for 
tach a and tou Know the leah ofthe 
‘course, you can figure the speed per hour 
this formula which vou can easily remember 
th no trouble at al the instant the 
lap time. has been announced. 
Bakersfield, Calif. 


Here's a Simple Way to Solve 
The Puzzle About Ether 

Hine is an idea for a solution of ‘the 
scientitic problem, “What does the ether con- 


Sit of?” As far as T know, no way has been 
the ether, but 


and we 


controlling the inflow 
{nto a vacuum 

timed to open when the rocket got above our 
atmosphere. When the rocket had reached 
4 point about eight miles above our atmo- 
Sphere, the vacuum tank would be released 
and lowered safely to earth by parachute 


wave would be 


Al of this could be controlled from a balloon 
similar to Profesor Piccard’s. ‘This balloon 
‘would be ten miles above the earth, pre- 
sumably above the Heaviside layer, Observa- 
tions made by the scientists in this balloon 
and. later analysis of the contents of the 
Vacuum tank would disclose the make-up of 
the ether and also give the true answer to 
the speed at which light passes through it.— 
E.G. J.—Westport, Conn, 


Solving This One, Merely 
A Matter of Common Sense 


Oxe of your correspondents about six 
months ago asked for a risht angled triangle 
‘whose long side was 
to its short side ax 
its hypotenuse was 
to its fone side;_he 


Jot" ot 
and. can 
only make the grade 
by ‘method of trial 
and error, Won't he 
come to the aid of 
2 dstracted_ party’? 
—Her’s a fith-prade one (a trick one per- 
haps) that came to. me recently. With the 
sziven dimensions it is required to find the 
radius of the circle, The Inscribed figure is 
2 rectangle, To solve it requires onl 
mentary knowledge of geometry: in fact one 
mmisht my" only-a modicum of common sense, 
or somep—P, C., Troy, N.Y, 


Which Pulls Harder—the 
Fore or Aft Horse? 


Whar oe tat 1 wold the to tase 
eho i by the pep stron a 
Heath were EN be pel oe 
Shae ane by tht se roplat 
att by th Ae 
lower vel pd aye blow bagi 
enor fe 2am Sons pis 
Hai: one tos ro are Ic Wk 
tr thf ee uli the reer 
te (Sat RG tt ty ee Sd he 
fl you iat find ne pl mor 
Me bene othe 
ot ie le Sat te of 
fons plies sn, the hor fie the 
toni tal th 
tesserae bass plhia 
ta ave nyo doit? Doe 
fake Sage a oat 
Bit le ih hing ene rund oe 
tion of anchorage and leverage, both of 
wiles math acai op wher 
tnd ie mona Pat ede 
Witt‘ see from some ender ee 
tute fo Sw elongate bees 
Sons neb Te Retton, 


How Would Portable Lightning 
Rods Do for the Bathers? 


Last summer, half a dozen people were 
Auilled by: lightning ‘on bathing Beaches Tea 
here. Every year the same thin happens. 
Why wouldn't it be a good idea to equip 
all public beaches witht flagpoles: with Hight 
iro at, ther 


Ly) 


? Then, it the 
Tebtniog struck, it 
wouldnt hit the 


er. T have no idea 
‘what could be’ done 
to save those who in 
sist on staying in the 
‘water during a thun- 
der storm, but maybe 
te sharké apd sword. 

‘could ‘be equip- 
ped with lightning 
ods to protect such suicidal bathers, Or 
maybe the fate of such persons. is of no 
importance—Mrs, E.R, New York, N. ¥- 
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PONTIAC OUTSELLS ALL OTHER CARS IN ITS PRICE RANGE! 


If you invest even as much as these low 
prices, you should certainly demand 


A STRAIGHT EIGHT 


THE ROADSTER 


585 


2-door Sedan, $635 
Standard Coupe, $635 
Sport Coupe, $670 
2-door Touring Sedan, $675 
4-door Sedan, $695 
Convertible Coupe, $695 


Alt prices fo 4b Pontiac. Special equip 
iment extras Available a MCALC Herm 


A Grverat Motors Value... The door Sean 


. -and what is more, DEMAND a Straight 
Eight with ALL TEN of these advantages: 


|. A STRAIGHT EIGHT ENGINE thar develops 


7. FISHER REINFORCED STEEL BODIES . .. the kind used 
and 78 actual miles per hour... smoe¢b miles fa the higher priced cars 20 compromises with quality 
{in order to simplify production. 
vi that gives occupants 
Hyourenefvainiptheamnunrenth ies ihcies 8. FULL PRESSURE METERED LUBRICATION so ey 
you laugh at the weather. that guards the family health agine bearing ‘you don't understand what that 


‘means, but wat diference Wt mahet in carefree performance 
3. MODERN, APPEARANCE; including Vishaped radiator, ats long if. 
sxreamlined bodies, valanced fenders ... fresh as the latest 9, CROSS-FLOW RADIATOR, giving positive, efficient uni- 
Sipe note, smare ata Pais ereation. form cooling . .. a great performance and longrlife actor, 


exclusioe  Botitiac. 


FS 


AMPLE SIZE for room 
spot performance -- 
and compare, 


AMPLE WEIGHT for safety and roadabili 
Sedan, 3265 pounds at che Sib [Wee good eb fal penny 
of car under you! 


DEFINITE PROOF OF FUEL ECONOMY... more than know Pontiac 
fifteen miles to the gallon... just ask any Pontiac owner! you'll know why Pontiac outsells all 


PONTIAC 


ss and comfort, ample length for 
TiSSinch whecibase— remember 10. MODERN CAR in every sens, not practical 
the minute you buy it-but adeanctd, protect 

pe otis 


° 
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Air Leaks in Polar Waste 


By Anvrew R. Boone 


IVERS that run in the sky. Gulf streams that flow 
‘through the upper blue. Tides that ebb and flood in 
the atmosphere. In these phenomena of nature, scien- 
tists are seeking a key to the mystery of weather. 

to the north, at this writing, “Polar Year” expeditions 

are packing up their instruments after stuxlying the strange ait 

leaks of the Arctic ice-cap. In California, transport pilots are 

Ploting daly vertical cross section of the air along thet 

routes, At half a dozen American airports, Weather Bureau 

planes climb into thin air once every twenty-four hours to 
record the humidity, velocity and temperature of the various 
strata of the atmosphere, 

Disturbed currents of the upper air have just been linked 
by government experts inthe Middle West with the drought 
which has done the most damage of a generation to wheat and 
ats. The great drought of 1930, which came later in the 
summer and was the most severe of Weather Bureau history, 
was attributed by Dr. C. F. Marvin, chief of the bureau, to 3 
seneral stagnation of the air over the North American continent. 

Consequently, it is believed that greater knowledge of air 
currents will lead to a better understanding of how droughts 
and floods are born and will enable meteorologists to make 
long-range forecasts of the coming of abnormal weather. 

‘The scientists who are carrying on these researches work in 


WEATHER 
RECORDS MADE 
RY PLANES: 


the largest laboratory in the world-—the whole atmosphere that 
surrounds the earth and extends for more. than ‘fty_ miles 
above it. Sixty million billions of tons is the weight of this 
gaseous envelope, a total that would equal the weight of a layer 
‘of rock $00 feet thick covering the entire land area of the 
United States! 

"This envelope is in a constant state of change. Heated air 
rises; cooled air descends. Rising air leaves partial vacuum 


Wn 


and other air rushes in. In this way winds —~ 
tre formed. Some winds blow by fits and 
starts; others form steady currents that 
sweep forever in the same direction; and 

we on their curving courses 
half around the world 

‘Queer bits of news crop up occasionally 
to give evidence of the long-distance flow 
of these aerial rivers 

Last year, for insiance, a toy balloon 
was released at Watervliet, N. Y,, and 
picked up in Derbyshire, England.” Car- 
ried by the wind, it had crossed the 
Atlantic. ‘few months ago, bright yellow 
rain fell in Belgrade, Jugoslavia. 1 was 
tinted by dust from the scene of a distant 
‘earthquake. Similarly, red snow, which 
covered the fields of Japan last’ winter, was produced by 
dust particles blown from the Mongolian desert far to the 
westward in China. When Krakatoa, a voleano near Java, 
erupted with a terrific explosion in 1883, the dust it burled 
into the upper atmosphere was borne by the winds completely 
around the globe, eausing lurid sunsets and unusual cold. 

Such sky currents carry weather in the making as well as 
dust and toy balloons. ‘The vast, and as yet little-understood. 
circulation system of the upper atmosphere is constantly 
brewing wind and rain and an infinite variety of weather. 
More than twenty centuries ago, the writer of Ecclesiastes 
observed: “The wind gocth toward the south, and turneth 
fabout unto the north, .. and returneth again according to 
his circuits.” Just what these circuits are is the problem now 
occupying science 

‘One ingenious theory of how the circulation system of the 
world’s atmosphere functions has been advanced by the noted 
Norwegian meteorologist, Dr. J. Bjerknes, who recently visited 
A Century of Progress Exposition, at Chicago. 

According to his hypothesis, the gaseous envelope above the 
earth is divided into compartments, in which there isa regular 
interchange of warm and cold air masses. For example, in the 
North American compartment the heated air from the tropics 
rises and flows northward while the cold air from the Arctic 
escends and moves south. More than 300,000,000 tons of 
ftir, he calculates, move in this way over North America 
At’ about the latitude of Alaska, the two walls of air meet 
But they do not mix 

‘The cold air sweeps to the west and the warm air is de- 
flected to the east. Sometimes, the moving masses of warm 
air climb over the polar currents. Again, the cold air breaks 
through and surges south. What happens along this Polar 
front, Dr. Bjerknes maintains, produces the high- and low- 
Dessireareas ofthe mide latitudes and determines the sort 
of summers and winters we have. 
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‘Two years ago, the “radio probe,” invented by the Russian 
meteorologist, Dr. P. Molchanov, ‘proved that one phase of 
the Norwegian's hypothesis is entirely correct. When the 
Graf Zeppelin made its Polar fight, Molchanov released 
several of his special sounding tallons, with their tiny radio 
sets automatically reporting changes in'temperature, and 
Covered that at an altitude of ten miles above the Arctic ice 
the air began to get warmer. This proved that currents from 
the tropics do overlie the cold ait of the northern ice-cap 
in accordance with Bjerknes. 

‘An important feature of the labors of the “Polar Vear" 
expeditions, which have been working in the Arctic since the 
summer of 1932, has been a search for air leaks in this giant 
reservoir of cold air hanging over the Arctic regions, ‘These 

leaks, or places where the cold air most fre- 
quenily surges south, have much to do with 
Deiagne cold waves tothe ‘United ‘State, in 
winter and cool, wet spells in. summer. 
blocking of these’ channels by the walls of warm 
air produce mild winters 

There are two main paths down which these 

tongues of cold air appear to travel. 

One is down the Mackenzie River 
valley in Canada, and thence to the 
ississippi basin of the United 
States. ‘The other is down Hudson 
Bay and across the Great Lakes 
Air leaks that effect. the weather 
jn Europe and Asia are visualized 
as coming down over the North 
Atlantic and Pacific oceans and 
ver Finland and northern Russa 

‘When the “Polar Year" records 
are checked and correlated, it is ex- 


pected they will give us more defi- 
nite 


formation concerning these 


d masses of air that flood down 
the north 


A key to our 


=~ = 
Se 
‘ooo wk 


Vasc | Cmts 
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Illustrations Show the Development and 
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OUR WEATHER FACTORY 


fa the Arce according 
Majer Edward HL Bowie. He pret 
probably knock into a cocked hat 
Tuck of ‘what the textbooks ‘on 
weather have been teaching 
Another scene ef recent altccurrent research la Greenland 
At the “Nonh Pole of the Winds." few years ago, Pro 
William H: Hobbs, University of Michigan scientist, studied 
the way fs, which'the high, warm currents from tse tropes 
fare sucked ‘down as though through a gigantic ventilating 
shaft, cooled, and hurled back again toward the equator it 
the form of hurricanes” In the sifting air above this dome 
of perpeteal Ke, enewers to. many tatcorological napster 
are hidden. When Greenland, and, other key Boints to the 
forth, are manned ty yeararound ‘observers, the birth of 
storms and shifting weather can be reported snd increasingly 
curate longrange predictions made 
‘Already, striking Fesults have been obtained in the predic- 
Of weather by analysing toving ait convents. For four 
ar, the California Ingutee of Technology and the Mase- 
XGhusetts Institute of ‘Technology ave bea, cooperating in 
air currents By counties recording, 
cleht types of air that flow across the 
fed Stes frown tropical tod polar regions, Each has iis 
distinctive combination of physical properties, By idenllfying 
the air masses, and ty knowing the direction they are moving, 
the experts ean predict Just what will happen wen they meet, 
fxucly as a chemist knows what. wilt happen when, (wo 
chemicals are poured into the same solution 
‘Applying this method of weather prediction, Irving Kelek, 
twenty-sever-yearald aviation meteorologist, reports be has 
been able to tach a record of inti 
Tes fect, Ani root oe aires 
7.aeck qa sot nty wats tat ups completed ght schedules forty-five percent during the 
werd te'ngresforeak Fue Set past year and to have saved $35 000 im ope 
Socal wal oes tel om tecnlng cheat scale coor ‘On every flight, as the pilot climbs for altitude, he reports 
ped pete ‘each Laoag feet. coniag = by. ee 
’ t ats give a vertical cross section ofthe. sir‘am 
Movement of Storm-Forming Air Currents tnabie the westber experts to (Continued on pase 92) 
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Nature Invented 


By ROBERT E, MARTIN 


BRICKS MADE 
BY INSECT 
fricka a "tny water 


Hook n'a'vow on edge oF Wing 


NATURE'S 
FIRST TRAP 

fateh animals but 
in'shown fa circle 
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HEN. during the World War 
clouds of poison gas were 
Tet loose as weapons, mast peo- 
ple thought that this was 
tirely new. But long before man learned 
to make the crudest of flint axes, nature 
had equipped a considerable number of 
her creatures for chemical warfare! 

If you wish to see an example, you 
should literally leave no stone unturned, 
particularly in slightly damp places. 
Sooner or later you will be rewarded by 
hearing a distinct “pop” and by secing 
a tiny cloud of bluish smoke float away 
from the vicinity of a small beetle. If he 
had been annoyed by some one of his 

atural enemies, the cloud of noxious 
gas would have’ served as a protection, 
allowing him to make his escape while 
the enemy was temporarily out of com: 

This habit of gassing those who 
interfere with him has won the beetle 
the title of Bombardier. 

‘Some species of ants are equipped with 
acid-throwing apparatus! When attacked. 
they elevate their heads, and project 
from their mouths a jet of formic acid 
which may be sent as far as five inches, 

Tf you were asked to name one inven- 
tion that man can claim as his very 
own, you might feel perfectly safe in 
saying, the bow and arrow; the gun; 
any weapon that throws a projectile. 
But you would be wrong, for nature 
devised its principle ages before man 
discovered how to kill birds by throw 


p Perhaps the most start 
example is furnished by the hunting gun 


a fish found in India, called 
or. His principal food is 
lied by the insects that wander aver 
s near the water's edge 

however, leap out after 
to shoot them, just 
we in water, and con 


ting his mouth, projects it, with so 
much force and certainty that he rarely 
fails to hit the insect aimed at 

Tt vas only within the last half-cen- 
tury that the hypodermic syringe was 
invented to inject a small amount of pain- 
deadening drug into. the blood. 

Nature made this invention long before 
an did, but she filled her hypo 
needles with poison as a means of de- 
fense for some of her creatures, 

The poison fangs of the rattler, cobra, 
and other poisonous serpents operate 
exactly as does the hypodermic syringe, 

Hees, wasps, mosquitoes, and some ants 


are also provided with hypodermic needles 
filled with poison which, fatal when in- 
jected into other insects, is a painful an- 
hoyance to man, These devices differ 


slightly in construction from the serpents 
tooth, for the insect’s sting makes its 
wound by the rapid movement of tiny 
lancets, working in the tube through which 
the poison flows, 

Although nature anticipated so many 
of our devices, it is seldom that man has 
secured an invention directly from one 
of nature's patterns, This, however, did 
occur in building Crystal Palace in Lon= 
don—the first of the all stecl-and-glass 
buildings that are now commonly used 
for factories and railroad sheds. 

A vast building was required for the 
exhibition of 1851, and not an architect 
was able to supply’ a plan to which there 
was not some objection, Suddenly Joseph 
Paxton, a gardener, produced a rough plan 
of a building on a totally’ new principle. 
He had studied the enormous leaves of 
the Victoria regia, the great. water plant 
of which one leaf will support a fair- 
sized child, and had discovered the sectet 
fof the leal’s supporting power. 
aston simply copied in steel girders 
the arrangement of the ribs of the round 
ids, added the familiar glass panes 
garden nursery frames, and. the 
Crystal Palace was created, In recognition 
oof his originality, the obscure gardener 
became Sir Joseph Paxton and an emi- 


HYPODERMIC 
NEEDLE 


With this needle doc 
tore injece drugs into 
patient But i prise 
Eipte ta found in the 
Sing of 5 honey bec, 
The construction of 
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Them FIRST! 


Man's Ingenuity at Building, Fighting, 
or Capturing Food Is Matched by the 


Instinctive Skill of Plant or Animal 


Every one knows how much cooler the 
broiling summer day becomes after a sud- 
den thunderstorm, and the student of 
physics knows that the heat has been used 
up in vaporizing some of the water that 
falls as rain, thus cooling the ai 
substances, like ammonia and carbonic 
acid, use up more heat in being evapo- 
rated than does water, thus producing a 
sreater cooling effect, and in recent years 
‘man has made use of this fact to produce 
artificial ice, 

Yet long ago nature utilized the effect, 


This, tre climber is often ex 
posed to long droushts, Tt 
therefore makes use of cool 


their prey with the tongse 
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ing apparatus to obtain 
water from the air. 

‘Some of its leaves are 
strangely jug shaped. 
From the stem a long, 
‘many branched root ex 
tends down into the jug’s 
bottom, The inside sur- 
face of the jug exudes 
‘water and carbonic acid 
As this cooing mixture 
‘evaporates, the tempera 
ture in the jug is low- 
cred, and in consequence 
the moisture of the air 
collects upon the root 
inside, just as drops of 
water collect upon a 
Pitcher of ice-water. 
‘This moisture runs down 
into the jur’s. bottom, 
and is in tun drawn up 
into the plant for its 
own use. 


“digaing the 
een withthe fol nen at far 


Tt would not be news to anybody that 
the industrious beaver invented the mill 
dam, but perhaps it is not so well known 
that he also dug the first canal ever used 
for water transportation, It was cut across 
low, level ground toward the nearest 
which the beaver then 
along the canal for use 
tm gam tig or 8 food oes. 
juman engineers are rightly ol 
the Panama Canal, but it is really no 
more wonderful than some of the water- 
ways constructed by beaver engineers, 
Emest Thompson Seton writes of one 
that he observed in the Adirondack 
‘Mountains of New York, which was six 
hhundred and fifty-four feet long, two of 
three feet wide. and two feet deep. 

‘The dam for which the beaver is 
famous is a no less astonishing feat, for 
it is a solid mass of branches and mud 
‘which may be twenty feet wide, twelve 
feet high and as rauch as twelve hundred 
feet long. This (Continued on page 104 
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HUNT SHIP’S GOLD IN METAL CONE 


ENVELOPE SEALER FOR 
USE IN THE HOME 


Oxy two motions are required to close 
fan envelope with a new moistener and 
sealer designed especially for home use 
hich enables personal mail to be handled 
as it is in an office. A stroke to the right 
‘as shown above, with the flap between 3 
felt pad and a water barrel. moistens the 
glue, and a return stroke seals the flap. 
One ‘filling of the water reservoir is said to 
be sufficient for sealing securely and rap- 
idly as many as 1,800 envelopes. 
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Wrrmy a giant metal cone that serves 
‘the dual purpose of diving bell and caisson, 
salvagers have begun a thrilling attempt to 
recover $10,000,000in gold from the sunken, 
British frigate Lutine, which foundered off 
the Dutch coast more than 100 years ago, 
Now it lies covered by fifteen feet of water 
and forty feet more of quicksand, Shielded 
by the conical dome, the salvagers plan to 
sink a shaft through the quicksand to the 
‘vessel's treasure room, 


BIG MAP SHOWS WHERE GERMANS LIVE 


ls. Tiny human figures have been dis 
tributed upon a large map of the world, 
each figure representing a unit of German, 

While the exhibit strikingly 
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TELESCOPE CAMERA MAKES 
MOVIE OF WILD BIRDS 


mistitute the camn= 

cra crew. One, with binoculars, 

irects the filming; another 
8 the camera trained 

while the third er 


hed fin will show 
life cycle of the 


POWER PENCIL @f) SUIT HANGERS IN NEW TRAVELING BAG 
MAKES DESIGN 


(os post to fim the edging 


Fox motorists and 


HAxptep as eas- others with whoen lg- 
ily asa pencil, a sage space is at a pre- 
miniature electric mium, a new type of 
perforator recently traveling bag has 
placed on the mar- been designed. Folded 


ket enables an ama~ 
teur to create ar- 
listic, perforated 
designs on paper, 


‘The sheet is laid Extended full length, 
upon a desk blotter it may be hung on a 
and the design is hhotel door or car door 
then drawn upon it as at right, or laid fat 


with the vibrating electric needle, which beneath a'berth on a 
may be manipulated free-hand or guided train or ship. Hangers 
along the outlines of a tracing. The tool is are provided for three 
especially useful in preparing mimeograph suits, while pockets 
stencils for schools or offices, as it executes hold shirts, shoes, and 
the most intricate drawings without danger all other articles need- 
of tearing the stencil or causi - ed on even an extend- 
cipherable blurs on the copies, ed automobile trip. 
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. NEW THREE-WHEEL AUTO MEETS 
ITS FIRST TEST ON HIGHWAY 


\Viewen by its Bridgeport, Conn., design- 
cets.as the car of the future, a three-wheeled 
vehicle of radical appearance recently 
received its first public demonstration. 
‘Though only four feet longer than the 
average American automobile, its stream- 
Tined body contains nearly three times as 
‘much useful space for passengers and lug 
gage; and at normal driving speeds the 
new car is said to require only one-fifth 


PUMP ON BRAKE DRUM 
KEEPS AIR IN TIRES 


‘Tmrs ate automatically kept at the 
proper pressure, as long as a cat is run- 
ning, by a set of miniature pumps recently 
introduced. One of these devices, illus- 
trated above, is installed on the’ brake 
drum of each wheel, and is operated by a 
‘cam on the stationary part of the brake 
‘At each revolution, a spring plunger is re- 


‘over-pumping is automatically prevented. 


FISH CARRIES ITS BAIT 


A risit that carries its own bait for lur- 
ing smaller fish within its reach is among 
the rare specimens brought back from 
tropical waters by Dr. William Beebe. 
noted explorer. The bait is a long tentacle, 
dangling in front of the fish's mouth, so 
that it can gobble up the smaller fry that 
come to investigate the waving object. 


18 


as much power. The single 
rear wheel steers the car, 
enabling it to turn com: 
pletely around within its 
‘own length by pivoting on 
the front wheels. A rear- 
view periscope is mounted 
fon the top. while an air 
scoop ventilates the motor 
at the back. 


ra 


BURNING WOOL GIVES 
OFF POISON GASES 


Basix woolens emit poison gases, 
{ests carried on in the asbestos-lined room 
‘of an eastern laboratory have recently dis 
closed. In fires, woolen carpets, clothes, 
draperies and upholstery give off many 
fumes including carbon monoxide, carbon 
dioxide, ‘hydrogen. sulphide, hydrocyanic 
acid and ammonia, Researches showed 
Where the gases were thickest ina fire, 


MACHINE READS BOOK ALOUD TO BLIND 


Maxrxe a book read itself aloud 
isthe startling achievement of Glenn 
Watson, Detroit, Mich., inventor, 
with the experimental apparatus pic- 
tured at right. When commercially 
perfected. it is expected to make the 
text of any book available to the 
blind. Each letter of the printed 
alphabet. Watson has found, reflects 
a slightly different amount ‘of light 
from any other, and this difference 
is detected and identified by the use 
of an electric eye. Through relays. 
a corresponding phonograph record 
is automatically actuated as shown 
in the diagram below. The listener 
hears the words spelled out. 


2 cxecrmem sector 
IDENTIFIES LETTER AND 
RELEASES BRAME Om COR 


TRACK GUIDES 
ELecTatic Eve 
OVER BOOK PAGE 
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RESFONDING PRONOLAPR DSK, 


fuectmc moron 


cSt Tins Sok ean 
Sine pewmne’ pape eye 
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Tilting Rotor Steers New Autogiro 


Unusual Craft Has No Wings and Vanes Fold a 
So it Can Be Stored in a One-Car Garage _— 


RUBBER CUSHION 
REPLACES SUPPORTING. 
CABLES AND cives 

NECESSARY FLEXIBILITY TO. 
THE THREE ROTOR BLADES | 


RUDDER 


STABILIZER HAS 
NO ELEVATORS 

TSTicK GUIDES PLANE BY £ 

TILTING WINDMILL ROTOR 


POWER FROM MOTOR IS’ 
APPLIED To TAIL WHEEL 
JO'TAR: AuTOGIee 
INTO RANGAB. 


NEW AUTOGIRO OCCUPIES SAME 
SPACE IN. GARAGE AS. 
"AVERAGE CAR 


CLUTCH TRANSMITS. 
POWER OF MOTOR 
\ TO "TAXI" DRIVE 


FUSELAGE 15 SHORT AND sTUBBY I. 
APPEAGANCE.ROTOR BLADES FOLD 
ACK FOR STORAGE IN HANGAR 


Ose overhead handle in the cabin of he superfluous. There are no ailerons or disconnects the motor from the propeller 
the latest lype of autogiro, now being suc- elevators, and ihe stub wing usually pres- and transfers the power to a tall wheel, 
cessfully tested and flown at Willow ent in this type of craft is missing. Be- steered from the cabin, so that the plane 
Grove, Pa,, enables the pilot to steer up, cause of the simplicity of control, the new can run_out of its hangar under its own 
down,'or sideways and 10 bank the craft craft is expected to be especially suited power. The vanes fold out of the way 
simply by Ulting the windmilltike rotor. (0 Ube novice pilot_and ts soon to be when the plane is stored soit occupies 
‘The experimental model carries a horizon: marketed. Other striking innovations are no more space than an auto, It has a top 
tal rudder, but tests indicate that this may embodied in the new machine. A clutch speed of 108 miles an hour, 


RAISED NUMBERS BAFFLE CAR THIEVES CIGARETTE 
To cuaso the engine number of a car LIGHTED 
BY GLOW 


from alteration by thieves,” check-pro- 
tector system has been devised, The en- 
gine block bears a raised pattern of letters 
oo symbols, similar to those used on checks 
to prevent check-raising, and the figures 
of the serial number are ‘stamped directly 
tupon this panel as illustrated. The num- 
ber cannot be erased or changed without 
defacing the raised symbols, and the evi- 
dence of fraud would be so obvious as to 
bbrand the car as stolen 


No tancer than 
a-woman’s lipstick, 
a new mystery 
Cigarette lighter 
works without 
fhe ode. 
holds Bs carte 
against the porous 
top. and. lnhales 
several times and 
thie lights the 
smoke, The secret 


LATCH BOLT OILS ITSELF 


A Sew latch bolt , is that a blended fuel containing methy! 
for doors lubricates alcobol is thus drawn through a porous 
itself. The metal fi pill containing platinum. Catalytic action, 
contains an oilim- | similar to that of platinum gas-stove 
pregnated inlay of lighters, causes the pill to glow and light 
wood, eliminating the cigarette, Wind cannot interfere with 

Ratsed pais friction on both fat the use of the lighter, which works if a 
rd" for auto thieves toa and beveled sides, cotton pad is kept saturated with fuel 
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This fceman, sight, 
piece sf ice fn bis 


wupports of the ex 


her dat 
rrsceaper? 


perched high wp in a New York 


imbing up havwsers are among the strange ob- 
is that be found upon modern skyscrapers or 
apartment houses. Thousands. of people have: passed 
through the buildings thus adorned without ever hav= 
ing seen these figures, or if seen there was no recog- 
nition of their pose. Sometimes the architect has 
Played joke upon the unsuspecting owner, installing 
X'queer figure in so inaccessible a place that only a 
yerson with a telescope could examine it. In other 
‘Cases, the figures have a real, if unconventional, sym- 
folism and are, in a way, the modem equivalents of 
‘of medieval architecture 

said to be responsible: for 
a group of figures in the ceiling of the main entrance 


AQ BOY with bean shooter, alone fisherman, rats 
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on Modern Skyscrapers 
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me, unknown to the men in 
amera had spied a. first-class 


amour B 
lear outlines 0 


to turn yellow 
per, the men che 


n. Uno round, 
of the oval was clearly visible from 
liscovery by 
he club was able to 
alty of keeping the tale 


oval Air Force photog 


de, archaco!: 
back almos! 
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RIVER CHANGE: course 
Air view of «Mi tributary 
Abandoned channel and. now marked by 
Atrange shaped lakes found by eamere 


overlooked or impossible to see on the 
ground are visible to the camera’ 
‘eye fom a great height 

Talk to the men who ride the pho- 
Lographic planes, listen to them swap 
yarns about the surprises they get when 


they develop thei film, and you learn 
of the queer, surprising things their 
cameras see on the ground below. 

‘Not long ago a Fairchild Aerial Sur- 
veys plane was droning through the sky 
‘over the swamps_and sand plains of the 
North Carolina-South Carolina border, 
mapping the territory for_a lumber com: 
pany. Capt, Robert A. Smith, the pho- 
ogeapher, was busy with his camera 
‘The pilot'flew with his eyes glued to the 
instruments. So they were both surprised 
later on by. the curious formations 
recorded on the ribbon of developed 
film. Hundreds of depressions | which 
looked like the oval tracks of prehistoric 
monsters clustered together in one sec- 
tion of Horry County, S. C. They ranged 
in length from fifty feet to two miles 

What were they? How had they been 
formed? Various answers were given to 
explain the mystery. Finally Dr. F. A. 
‘Melton, University of Oklahoma geo! 
‘owist, studied the pictures, visited” the 


Association for the Advancement of 
Science, suggested the startling theory 
that the tracks are scars left by a colli 
ion with a comet! 

Between 100.000 and 1,000,000 years 
ago, Dr. Melte 1 believes, the earth col- 
lided with a cluster of meteors a third 
gaan a le a Halley's comet, Fig 
fragments, in this catastrophe of long 
ago, struck the earth in the region where 
the’ Carolina “bays” are found and the 
1,500 oval depressions are the impact- 
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Prehistori 


Photos 


y EDwt 


Sunken City Found and 


Art Discovered by 
Made from Plane: 


TEALE 


‘ond, the tart of which it een, lower 


‘marks they made. Other scientists have 
isputed this hypothesis and offered 
theories of their own. So the mystery 
spied by the flying camera remains 
unsolved. 
Another picture, taken from the air, 
is giving archaeologists an enigma to 
over. 
sold tha ae ol he 
ison Expedition retuned from their 
‘aerial explorations in the wild, little- 
known interior of Peru. They brought 
buck pictures of volcanic peaks in val- 
Jeys that have never been mapped; of 
unnamed glaciers high among the Andes; 
‘of the Great Wall of Pera, a crumbling 
barricade comparable with the Great 
Wall ‘of China, which had never been 
heard of before. Built by some forgotten 
people long before the days of the Incas, 
this wall winds over the foothills of 
Andes. dipping into tangled ravines, 
climbing over ridges, writhing across val- 
, for more than fifty miles. Only on 
‘wings could the explorers reach its loca- 
tion or map its length. 

Tt is not this wall, however, that puz- 
ales the archaeologists. It is another 
picture showing a curious ribbon of pock- 
‘marks running along the backbone of 
‘wild mountain ridge. A closer view reveals 
that each pockmark is a hole dug in the 
face of the rock. A dozen holes wide, the 
strip runs like a narrow section of honey- 
comb for miles along the ridge. 


yen above New ¥ 


ith a Mahing 
in peture redinco 


What is it? What is the secret of these 
miles of holes carved with infinite labor 
from the solid rock? Nobody knows, The 
wild terrane made a landing. and close 
inspection impossible. The literature of 
the country makes no mention of the 
mystery. A dozen “archaeologists and 
experts upon the customs of ancient peo- 
ples have exained the pictures and hag: 
arded guesses as to their meaning. 

‘One’ believes the holes are excavated 
seraves from which the mummies have 
been removed. Another advances the in- 
teresting theory that the depressions in 
the rock are post holes in which some 
ancient race erected great vertical ti 
bers, as a farmer plants fence posts, to 
form a wooden barricade against an’ en- 
cemy. Whether either of these theories is 
correct, remains to be proved. At present, 
the ribbon of pockmarks must be added 
to the list of ‘unsolved cnigmas sighted 


a mystery seen from the 
sky is cleared up in short order, Such 
is, cane, ong lien 0 few 
months ago, when a low-flying plane put 
detectives hot on the trail of a gang of 
murderers. The machine was heading for 
Roosevelt Field in a long glide when the 
pilot caught sight of a crumpled figure 
lying in some bushes beside a highway. 
Noting the exact position of the body, he 
opened his engine and raced for the air- 
port where he reported his discovery, 


23 


A few minutes later, he was leading the 
police to the spot. The murdered ‘man, 
Whose corpse was hidden from the road 
‘but easly seen from the ai, was indenti- 
fied as the victim of gangsters. The quick 
discovery of the body gave the officers a 
running start in trailing the slayers. who 
‘were tracked down and placed under ar- 
rest in less than forty-eight hours. 

‘You probably remember the exit 
ment caused, some years ago. by an aerial 
icture of the Hudson River, taken near 
New York City. It showed 4 mysterious 
object, looking like a submarine, ying on 


submarine? ‘The prohibition enforcement 
oficers hurried to find out, At Mitchel 
Field, a government plane took off and 
circled over the river. But the submarine 
was gone. 

In the meantime, the photographer had 
heen doing a litte investigating of his 
own, Tt led him to an embarrassing dis- 
covery, A defect in the mechanism. he 
found, had. caused ‘the camera to jam, 
taking two pictures on the same film, one 
fa boat, the other of the empty river, 
‘The composite photograph showed the dim 
futlines of the vessel lying on the river- 
hed far below the rippling surface of the 
water. With this discovery, the great sub= 
marine mystery came to a'sudden end! 

‘In another ease, something unexpected 
happened in an aerial camera half 2 alle 
above the Statue of Liberty and caused 
considerable excitement, 

Tt was at the time when a new type 
camera, having a Venturi tube sucking 
the film tight against the top of the dark 

nber, was being introduced. When the 
Aerial shot of New York Harbor was de- 
veloped, the amazed photographer beheld 


Warey a German motor cycle of new 
of a lake of river, the sid 
fitted with pontoons so th 
craft is propelled by a double-ended 
‘work is sufficient to attach it to the eye 
away. Designed for military use, the 

recently tested 
forthcoming use in army maneuvers. 


m4 


amphibian 
cessfully near Berlin in prep 


Parallel rows of Morse Code dots and 
dashes running across the negative, He 
‘was even more bewildered when he’ saw 
that ite the Statue of Liberty they 
formed two words: man and eat! 

Where had they come from? How had 
they got on the film? What did they 
mean? He was unable to explain them. 


A few minutes 


He thought of everything from the wire- 
less operators on ships in the harbor to 
messages from Mars. The film remained 
3 nine-day, puzle unl ets revealed the 
Curious solution. 

On clear, cold days, they showed, 
static electricity in the new camera 
skipped across the face of the film, leav- 
ing a white trail of dots and dashes. The 
forming of the two three-letter words had 
been accidental. The reason the photog 
rapher did not recognize the marks 
those of static electricity was because his 
‘only experience was with pressure plate 
‘cameras in which the sparks always left 
forked oF jagged imprints suggesting the 
swamp marks on topographic maps. In 
recent years, graphite rollers and other 
improvements have practically eliminated 
the wandering sparks from both the pres- 
sure plate and the Venturi tube cameras. 

The opposite of these experiences, an 
fnstance’in which an air-photo mystery 
seemed due to defective equipment but 
was not, is found in the files of the Air- 
agp Corporation of America, 

6,000 feet, one of their photogra- 
phers made a vertical shot of the Avia- 
tion Country Club, at Hicksville, L, I. 
On al sides, it showed the wide expanse 
Of the level’ Hempstead Plain, The nega- 
tive, when the film was developed, had a 
curious dappled appearance. Al oer the 

ture were strange ripplelike variations 
I cae ‘The cameraman thought some- 
thing ‘wrong with his developer. 
But the real explanation, as he learned 
later, went back $0,000 years to the time 
‘when the last glacier of the Tce Age was 
retreating northward, 

‘At the edge of its melting ice, wavy de= 
posits of gravel were left behind, Wherever 
these stony deposits are found, the si is 
less rich and. (Contin 
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‘When the human heart is 


supped by any 


Accident, the new sellsatarrer fu uted ae te 
Shown ta this picture, Hare the needle ir 
Being inserted by ove of itz Inventors. © 


PHYSICIAN INVEN1S 


SELF-STARTER for 


HAT can 
be done 
when the 


heart 
ceases to beat? Under all sorts of dilfer- 
fat conditions, a doctor often is con 
fronted with this urgent. question 

“The ambulance physician faces it with 
the victim of heart stroke, drowning, or 
accident. ‘The surgeon faces it when the 
pulse" of an etherized_ patient suddenly 
Stops, ‘The family physician faces it when 
a baby’ is still born or when a mother's 
heaet stops during childbieth 

null recently the only answer was the 
injection of a powerful stimulant into the 
heart itself, with the result that, not in- 
frequently, the heart failed to respond, 

A new answer has just been furnished 
by the invention of De, Albert S. Hyman. 
heart specialist of the Beth David Hos- 
pital of New. York, and by C. Henry 
Hisman, electrical research engineer. 
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WIRING SYSTEM 
CONVEYING THE 
ELECTRIC IMPULSES FROM. PACE 
MAKER TO THE HEART MUSCLES. 


ach needle is bene in a ster 
Dingeam of hear shows posi 


This life-saving device can be compared 
with the self-starter of a car. When the 
car's engine stalls, the starter motor turns 

inders are again firing. 
when the heart stops 


it over until the ¢ 
Tn the same way. 


Dead Man’s Heart 


under any of the conditions named abov 
the needle of the “Hyman Otor,” as it is 
called, gives the four-cylinder heart engine 
a rhythmical electrical stimulation, This 
starts the heart beat, and maintains it 
tuntil the heart's own “electric generator” 
resumes operation 

This comparison is not far-fetched, for 
the equivalent of an electrical generator 
exists in the wall of the right upper 
chamber (or auricle) of the heart, and a 
system of “'wires” conveys the electrical 
impulses to the heart muscle, ‘This 
tion system” is called the “pace-maker 
of the heart, 

The essential feature of the Hyman in- 
vention is a hollow steel needle, through 
which a carefully insulated wire runs to 
the open point. Both the necdle itself 
and its central wire are connected to the 
terminals of a light, spring-driven gener- 
ator, provided with  current-interrupting 
device, This mechanism can be adjusted 
to give electrical impulses with the fre- 
quency of the heart-beat from infancy 
to old age. 

When the physician faces a case of 
heart stoppage, he inserts the needle be- 
tween the first and second ribs into the 
right auricle of the heart, and starts the 
generator at the required frequency, The 
thythmical current then “cranks” the 
heart engine by stimulating the “pace- 
maker” to act in step with the generator, 
tuntil its normal action is resumed. Usual- 
ly this occurs quick! 

Medical authori 
fulness for th 


predict a wide use- 
‘Hyman Otor.” 
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NEW PROJECTOR DOUBLES MOVIE LIGHT 


MINIATURE PILE DRIVER 
SINKS FENCE POSTS 


Serrixe up fence posts has hecome a 
safer fob since engineers of 1 

Vania Department of Highway 
miniature pile driver designed especially 
for the operation, Handled by two men, it 
dispenses with the use of a sledge hammer, 
‘with attendant danger to workman from 
flying chips of a misplaced blow, and also 
avoids “mushrooming” the tops of the 


fence post 


‘recently designed pile driver 


A NEW type of pro- 
jector for throwing 
‘motion pictures on a 
theater screen is sid 
by its Holl: 
& 


a stand- 
ard types using the 
Same amount of cur- 
rent. In consequence. 
its use is expected to 


ive better quality 
and added brilliance 
he movies, and to make pos 
le the use of larger screens 
The lamp employs an improved 
f akternating-current arc 

is current. from the 
jing mains through a 


Xe in the mew projector 


SPEEDBOAT RUNS 


How the seed of motorboats may be 
doubled without increasing their power 
was demonstrated in spectacular fashion 
at Philadelphia. Pa.. the other day. when 
Dr, Oskar G, Thetjens, Westinghouse re- 
search engineer, demonstrated the first 
full-sized model of his “hydrofoil” speed- 
haat. Thin steel vanes. or hydrofoils, set 
Beneath the craft, lifted its hull entirely 


TOILET KIT FOR AUTO 
HOLDS WATER AND SOAP 


Cavew with an unexpected puncture 
or repair job, a motorist need not arrive 
at his destination with gri 
tool chest holds a te 
kit. Its inner container holds enough water 
fora quick scrub, while the surfage ofthe 
ol 3p, 
fn a metal cas 
he slipped under a seat or in a side pocke 
When the soap is used up, a refill may: he 
placed around the water container which 
thus is. practically everlasting, 


ON STEEL VANES 


clear of the water st full speed, and the 
absence of fluid friction permitted the 
ipoat to skim the water with amazing 
velocity. The lifting effect of the vanes in 
water is similar to that of an airplane's 
wings in air, The new boat is the outcome 
successful experiments which Dr. Tiet« 

conducted with models last year (. 
IL, Sept. 32, p. 1) 
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MOTOR CYCLE ENGINE POWERS HOMEMADE “AUTO” 


SBheeis of airplanes 20d 2 esecyline 
Ee Sagine from aa ola moter eyele 


Five airplane tail-wheel tires, 
oine two-by-fours and. an old 
single-cylinder motor eycle engine 
‘were converted into an up-to- 
date coaster wagon by Bill Jahant. eleven, . 
tnd Johnay Beery, filteen, a€ Akron, Obio. ning over sprockets. Sicering is accom- ing attached to the extremities of the | 
‘The filth wheel,” mounted on the rear plished by an automobile steering wheel front axle. The car's top speed is about 

arle, is used to drive the vehicle. It is operating a sha(t on which {wo cables ate twenty-five miles an hour and it. Uses 
Connected to the engine hy a chain, Yun- wound, the other ends of the cables be- very little gasoline, 


CAR BATTERY IS SELF-CONNECTING 


oa Retievixe the owner of 
the nuisance of unscrewing or 

tightening cable terminals, a 
selfsconnecting storage  bat- 
tery for autos has been in. 
vented, Merely dropping the 
battery into its special han- 
gee connects it Built-in con: 
Sluctor bars run from the bat- 
tery’s two terminal posts to 
sockets.'0n opposite. corners 
of the base. The sockets en- 
fae a pait of connection 
is on the bottom of the 
casey fore angar, as the battery slides 
‘screens home. When in place, the bat- 
“The tery rests with 3 clearance of 

soe satenth of an inc from 
the hangar bottom, its weight 
fon the posts insuring perfect - MITTEN HANDCUFFS 


electrical connection. SECURE CRIMINALS 
OSLy the tips of fingers and thumbs 


hinateaiveaen prt fo Randa af «me 
‘ON BIG GUN icles Secs Polen shows shave, 


Each of the metal gloves is hinged in two 
leaves equipped. with locks. The mitten- 
shaped Randeufls” were devised by. the 
inventor in the belief that the ordinary 
type makes it possible for a desperate 
criminal, being (ransported overland, to 
attempt’ to grasp his captor’s gun or at- 
tack him with the hands, 


NOISE CAUSES LISPING 


Lisrise is caused by city noise, Stut- 
tering is five times as common among 

‘men as among women. The nervous strain 

of the depression has increased the num- + 
ter of stammerers: These ae some of the 
conclusions of recent investigations made 

ening matt St Brookln College Se 


A ruasie sacar at- 
tachment fora big game 
fun isan unusual piece 
Sf equipment accom: 
pinging Captain R 
Stuart Mureay and Mf 
jor George, Witten. on 
an expedition to. Hon: 
dlurasy where they hope 
to. bag. specimens for 
the American. Afuseum 
of Natural History. The 
five-cell focusing lamp 
is to be used in night 
Thanting and will odin 
drawing a bead on the 
bhinded animal. wera Sah abt 
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Dead/y 
SMOKE 
Menace Bis 


ATTACKED ON 
WIDE FRONT |. 
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Cities Unite in Concerted 
Drive Against Air Laden with 
Health-Destroying Impurities 


‘of bealth and property, great cities of the United States 
have opened campaigns against it. Medical authori- 
ties now realize that an ever-increasing proportion of 

cases of respiratory diseases ig directly traceable to smoke 

particles floating in city air. Their bineful effect does not 
nd here; for, blanketing the sky, they form a_curtain 

Urourh which only a port of the ultraviolet rays can filter, 

‘Auacking the stone of skyscrapers, the sulphurous fumes 
that beh from smokestacks eat into’ the stone and cause it 
eventually to crumble, Huge cleaning bills for clothes and 
hnuildings, in great industrial cities, are the result of volumes 

‘of smoke polluting the air, Sometimes its depredations take 

spectacular form. Thus a New York farmer's $3,000 crop of 

spinach was ruined by smoke from nearby factories, 
py, banishing, preventable smoke, Henry Obermeyer, 

New York public utilities oficial, states in his recently-pub- 

lished oak, “Stop That Smoke!” will bring about the fol- 

lowing benefits: reduction of the country’s death rate by one- 

sixth; twenty to fifty percent more sunshine in cities; half a 

hillion dollars’ worth of property damage prevented annually, 

and the country’s fuel bill eut by one-fifth, 


A WAKE at last to the menace of smoke asa destroyer 


‘Tag boats are also smoke offenders, as this photo 
shows. Bltily the eutput of this stack by that of 
eeres of ethers snd ou see how serious auch 
amination ef the atmosphere te near big barber 


» 


Special state laws pes- 
mit the trapping of Bea 
ver if they are setioualy 
Inhuring property. Pasch- 
frm, taking savantage of 
hese Taw, ate llig 
Of the Title antteals, ome 
St whieh ta ‘seem’ below 


IDDEN among the P's of the 
dictionary, you find: “Poacher, 
One who’ iakes game or fish 
illegally.” To this, time-honored 


definition, recent events have given a 


ests and exploiting the game resources 


‘of the country. Organized criminals are 
eaing in legal fake bounty 
scalps, out-of-season 


government's battle agai 
1933-type poacher forms a thrilling and 
‘comparatively unknown story. 

‘Under the direction of the U. S. Bio- 
Aogical Survey, federal agents and game 
‘wardens are making a concerted, coast- 
to-coast drive, Already, duels, 
attempts at ambush, running gun fights, 
hhave marked the struggle. 

On the flats of the Sangamon River, 
in Ilinois, recently, two United States 
game wardens, K. F. Roahen and M. A. 
Chariton, were comered by. duck-poach- 
cers and in an ensuing battle barely es- 
caped with their lives. Hearing heavy 
shooting along the river, they had headed 
for the sound. As they were creeping 
through the woods, they stumbled on a 
case of shotgun shells and several sheep- 
lined overcoats. They had hardly stooped 
to examine them, when a gangster look- 
ut, hidden behind a tree ten 
yards away, fired both barrels of his 
shotgun. ‘The sound brought the other 
Poachers on the run. 

Fighting Indian style, the wounded 
men dodged, from tree to tree as the 
tang closed in. Flying shot tore through 
the leaves and thuklded against the trunks 
around them. Charlton was bleeding 
badly from vounds in both arms, hips 
‘and one leg and Roahen had been hit i 
the stomach, face, and hands by the time 
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OACHING 


MADE BIG 


‘he billing ef 
{se tans at ees for sport or ost 
they fought off their assailants, and 
escaped. Weak from loss of blood, 
they had to tramp five miles to their 
boat, row across the river and then 
drive twenty-five miles by motor 
car before they could reach medical 
attention. 
Soon after Roahen was, released 
from the hospital, the rules gang 
ht to blow up his patrol boat 
‘he was asleep on board, to 
wreck his automobile, and, subse- 
‘quently, to murder him from ambus- 
cade in’ revenge for his activ 
In Lovisiana and in Towa, other 
government agents were killed in cold 
blood by poaching gangsters. In Vir- 
ginia, two out-of-the-season duck 
hunters fought a gun duel with fed- 
ral agents that ended only when 
both, poachers were killed. In Mis- 
souri, a U.S. game warden was 
attacked and seriously wounded 
from ambush and not far from Mem- 
his, Tenn., another was shot at 
8 dozen times with a high-powered 
Fifle while he was examining a sand- 
bar in the midst of the Mississippi River. 
‘The game racketeers along the Missis- 
sippi and its tributaries, sell their bootleg 
birds to, special dealers in. Chicago, I 
St. Louis, Mo., Cincinnati, O., Detroit 
Mich, Cleveland, 0, and_other mid 
western cities. From $6 to $10 a pair is 
the price paid by hotels, restaurants, and 


BUSINESS 


by Ruthless Gangs of Killers 


Wotl scalps, buried by bounty crooks, are being 
1p following tele diacovery by the 


clubs for such out-of-the-season, delica- 
cies. One ramification of the activity of 
a notorious Chicago liquor ring is 
reported to have been the large-scale dis- 
posal of wild game during closed seasons, 
High-speed trucks often transport the 
birds from the shooting ground to the 
ice-bores of the crooked dealers, 


POPULAR SCIENCE MONTHLY 


By 


Gerorce H. 
Dacy 


‘The big nets, seen a right, 
chert 


‘With tha ive un, eel 
Mens many an 125 blade at single 


Time and again, the government agents 
have traced ducks to the refrigerators of 
such dealers. But, in every case, they 
have failed to obtain a conviction, In 
court, witnesses would testify that the 
fame’ birds had been shot by sportsmen 
during the open season and had been left 
to “age” under refrigeration at the 
dealers where the birds were found, 

Tn bogging the birds, the duck boot 
legaers use blinds,  sink-boxes. motor 
boats, and even airplanes, Five-shot 
pumpyuns are most commoniy employed 
although some of the poachers use auto- 
matics. with special extensions attached 
to the magazines to increase their capac 
ity to nine shots to a single 
Toading of the murderous gun, 

‘During the last few years, 
government officers have 
Fonfiseated a veritable arse- 
nal of, Sree fro mes 
engaged in illegal hunting 
‘They range from single-bar- 
reled rifles to enormous punt 
or swivel guns, twelve feet 
Tong and requiring several 
‘men to handle. 

These heavy artillery pieces 
fare found. most frequently 
along the Atlantic coast from 
Long Island to the Chesa- 
peake Bay and the Back Bay 
of Virginia, They weigh sev- 
eral hundred pounds, have 
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tin length, the paachers slaughter etite Bocks of do 
th pe oe 


poschers abot Bist 


from one to fifty barrels and shoot a 
ound of powder and to pounds of shot 
at each pull of the trigger. Anywhere 
{rom fifty to 125 ducks are slaughtered 
by a single blast from these gigantic 
scatter guns, 

Usually. they are used at twilight when 
flocks of ducks are feeding on the water. 
‘The gun is mounted on a recoil block at 
the bow of a motor boat so it can be 
swiveled from side to side. Floating 
down upon a flock of birds, the poachers 
et into position and fire. Then, as rap- 
idly as possible. they retrieve the dead 
dducks and speed away. Half an hour 
later, they repeat the performance. miles 

‘away and with similar results. 

‘What happens when a govern- 
‘ment patrol boat hears the roar 
of the big gun and races to the 
Spot, was illustrated recently 
almost on the doorstep of the 
nation’s capitol. Down the Po- 
tomac. not far from Washington, 
a gang of duck poachers 
Operating a swivel “cann 
‘with deadly effect. When a gov 
cement boat overtook the craft 
fof the outlaw hunters. 
found no un. no ducks, nothing 
suspicious. ‘The law ‘requires 
that both the gun and the ille- 
rally killed game must be cap- 
tured before the arrest is made. 

Temporarily baffled, the off- 


cers retraced their course to the 
place from which the sound of 
the shot ‘had seemed to come, As they 
were cruising about, one of the men 
noticed several corks’ standing still in the 
current of the river. ‘They investigated 
land uncovered a clever ruse. 

When the crooks had. seen the patrol 
boat speeding toward. them in, the, dis- 
tance, they. had thrown all the ducks 
‘overboard in weighted. sacks with light 
lines and corks attached to. them. ‘The 
swivel gun had been dumped overboard in 
‘similar fashion, Later, when. the govern 
ment boat had left ‘the vicinity, they 
planned to return, locate the game and 
the gun by means of the cork. bobbers 
and ‘retrieve both under the cover of 
darkness. 

Duck bootlegging is but one of several 
types of poaching with which government 
agents must battle, 

‘Along the Canadian border, for 
instance, ilegal beaver trapping is a, con- 
sant source of trouble. ‘These animals 
are now nearing extinction and. in states 
where they” are found are protected. by 
law. But the fur poachers. laying. their 
traps at night and disposing of their 
catch by stealth, have been reaping. a 
Heh harvest of contraband pals 

‘One loophole in the American law aids 
such gangs. ‘The beavers, in felling trees 
And damming streams, sometimes do cone 
Siderable damage. Consequently. most of 
the states with beaver laws have also 
ppased legislation which allows their state 
fame commissions to issue permits for 
{rapping the animals where they are cause 
ing damage. On such permits, obtained 
under false testimony, fur bootlexgers 
and their agents are trapping large aun 
bers of the animals during closed seasons. 

‘A gang of four men in Michigan was 
sccenfly aught afer tha eared on 
extensive operations in trapping beavers, 
‘mink. and otter out of season. For one 
shipment of furs. the leader cashed a 
check for $10.000. The country banker 
who received the check became suspi- 
Gious. He (Continued on pace 90; 
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Hight show that only 
ie ulabie’ for forcing 
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dot atic ght Baba 


atest Tests with 


Night Lights Yie/d 


LECTRIC light recently solved the 

problem of growing shrubbery and 

Howering plants around a model 
house inside a. skyscraper. 

Tn the Builders’ “Exchange. Building, 
Cleveland, there is a full-size house that 
extends upward through three floors. Tt 
{is maintained as a model for demonstrat- 
ing. resdence-building ideas 

"To make the model home complete. va- 
rious plants were set around it, their roots 
‘embedded in earth. However, these plants 
refused to live for more than afew weeks. 
Investigation revealed that they were suf- 
fering from lick of moisture, which was 
remedied by the use of peat moss placed 
so that it prevented rapid evaporation. 
Stil the plants refused 10 ourishs 

Experts were called in from the Genera 
Flectric Lighting Laboratories. in Nela 
Park. ‘They diagnosed the trouble as in- 
sufficient illumination and installed a bat- 
tery of oodlights which produced four 
times as much illumination as the plants 
had been receiving, ‘These were burned 
thuring the daytime, 

‘Results were almost magical. Within six 
weeks the forsythia, flowering almond, 
analea, and flowering crab were in full 
‘Woom, Larch, mountain ash, and bridal 
wreath came out a short time later: and 
euonymus, arbor vitae. privet, and Aus- 
trian pine grew stead 

‘This is but one instance of a brand new 
scheme for forcing plant growth with at 
tifcial light, Tt is true that 
cial applications of light-forcing have been 
made, but most of the work done so far 
‘has been of an experimental nature. Re- 
sults indicate that many of our most use- 
ful plants can be made to produce fruit 


tor blossoms earlier and better, by putting 
‘them on an improved light diet. The pro- 
cess is 40 simple that almost anyone can 


employ it 

Rater plants, wed widely in home 
aquariums and’ garden pools, respond 
‘quickly 10 fight treatments, In studying 
the action of such plants recently, investi- 
earned 1 Siena tat ae rere 
2 milestone in the plant-lighting business. 

Frank B. Lee. General Electric lighting 
specialist, and Dr, J. T. Charleson of the 
William Tricker Water Gardens, set_up 
three tanks. In them they placed identical 
collections of flowering arrowheads. tropi- 
cal water lilies of a type particularly diffi 
cult to grow (General Pershing and Blue 
Beauty). shell flowers, and other aquatic 
plants. Each tank was planted and fertil- 
fed the same as the others, 

Above the first tank, a 300-watt_maz- 
da lamp. of the type used for general il- 
lumination, was suspended, the distance 
from the water to the bulb being about 
thirty-six inches. Above the second tank 
was placed a 300-watt incandescent lamp 
having a special bully which transmits the 
ultra-violet light generated by a tungsten 

lament. No lamp was placed above the 
third tank. Daylight reached all tanks in 
‘equal amounts, 

‘The lamps were burned five hours cach 
night. During the experimental period. the 
tanks received between nine and ten hours 
of daylight. 

In the first tank. the plants flourished. 
but their leaves became ragged. partly 
caused by insects. In the third, the plants 
struggled along with little growth, and in 
some cases died. 

Tn the second tank. the one having the 


By WALTER 


ultra-violet-producing lamp, the eaves 
grew almost as well as if they were in 
summer sunlight, and the lilies produced 
well-developed ilowers. Insect damage 
was negligible 

Generally it has been found that ultea- 
violet light is not beneficial to plant 
roth, and whenever the wave leneth ex- 
ceeds the limits of ultra-violet light emit- 
ted by the sun, harmful results, such as 
burning of the plant tissues, are produced, 
The tank experiments indicate that near 
ultra-violet. such as that emitted by the 
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DAYLIGHT PLUS 
Elecraie cut 


DAYLIGHT PLUS 


Boa 


New Marvels iv Plants 


BURTON 


lamps, may be used to force blooming of 
water’ plants and perhaps others. Two 
Uheories concerning this action will be i= 


celtic ‘One of them assumes that the 
ultra 

plant itself to induce blooming. 
theory is that the light caused certain fer- 
tilling agents in the water to be formed 
or to become more active. 

Experiments with a lamp installation 
4 Cleveland greenhouse resulted in the 
production of leaf lettuce of a usable size 
{iro to. three weeks ahead of schedule 
Three beds were planted. No artificial 
lighting was maintained at one. Above 
the second, ordinary 1S0-natt Lampe were 
suxpended, ve feck above the soil snd on 
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ight foot centers. Above the thind bed, 
ordinary 300-wati mazda. Tamps were 
placed, their spacing and distance above 
the beds being the same as the others 
The lamps were burned four hours each 
night, preceding dawn. Temperature was 
kept constant. 

"The unlighted control bed produced let- 
tuce to a height of seven inches during 
the experimental period. Average height 
of plants in the 1S0-watt bed. where the 
illumination was fifteen foot-candles, was 
nine inches. The 300-watt bed, with an il- 
fumination of thirty-four foot-candies, 
Produced eleven-inch plants 

All of the plants were cut at the same 
time and weighed. It was found that the 
weight gain was not in the same propor- 
tions as the advance in size, The 300-watt 
lettuce gained about thirteen per cent in 
eight over that in the unlighted bed. 
While the 150-watt plants showed half as 
reat increase. This indicates that, per. 
haps within certain limits, forcing ‘is in 
proportion to the amount of light 

Dr. John M. Arthur, of the Boyce 
‘Thompson Institute for'Plant Research, 
Yonkers, N. Y., points out that only the 
Visible and near ultra-violet regions of the 
Spectrum are useful to plants in the pro= 
eas of photosynthesis—the conversion of 
light energy into starch, wood, and cellu- 
Jose: and that both the red and blue re- 
sions are necessary. Plants grown only in 
red light are tall, with thin stems and 
slender leaves, and resemble plants illu- 
mninated with white light of very low in- 
tensity. On the other hand. when all but 
blue fight is screened out. the plants are 
short and squatty, with thick stems and 
eaves, Apparently the two extreme re- 


sions of the visible light spectrum are 
necessary to balance each other, as far a8 
plant growth is concerned, 

Experiments have shown that, to force 
plants into producing greater weight in a 
Evort period of times relatively high light 
cnctny fo required; but to regulate Aw 
fring, relatively low light intensities, as 
low as ten foot-candles, are sulficient, 

‘There are long-day plants and short- 
day plants. ‘The fet febup includes those 
that" blossom normally only during. the 
Jong summer. days, when they receive 
many hours of daylight. Examples include 
the radish, lettuce, portulacca, and water 
ilies, Among the fall-blooming plants 
which are brought to flower by shortening 
the length of daylight periods, are silvia, 
ablia, cosmos, ragweed, and chrysanthe= 
um, 

If, during the winter, daylight hours are 
‘extended by means of electric lamps, Now. 
fers can be produced months ahead of time 
fen. plants that blossom normally. only 
during the long-day summer period, On 
the other hand, flowers can be delayed on 
chrysanthemum and other short-day plants 
by: employing similar light treatments. 

‘This is the essence of the new science 
of plant control by means of artificial 
light. But itis not quite the entire story. 
Many planis respond to treatment. which 
consists of reducing the daylight hours ine 
Mead of increasing them. Usually light. 
tight covers or boxes are used. Commer 
cial installations demand somet 
is not costly 

Alex Laurie, Professor of Floriculture 
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STREAMLINED SHIPS 


s= 


Now that better hull designs, by decreas- 
ing their underwater resistance, have made 
tcean ners Taster, marine engineers in a 
erin, Germany laboratory are seeking to 
boost the speed of ocean travel tle more 
by improved streamlining above the wate 
line, Models ofa liners superstructure are 
expoted to-an air bnst at the mouth of 3 
wind tunnel to reveal the best design for 
minimizing wind resistance. The course of 
Dassing ove the models is shown by sik 
threads atthe end of a rod in the exper 
renters hands Articial smoke {x also 
Teleaxed {rom the funnels of the mode, 
Showing whether the design vil cause ob: 
Jectionable fumes to tail across the upper 
decks to the annoyance of the passengers 


Devoe by an unexpected 
wearer of apparel treated by a new chemi- 
cal_ waterproofing process. remains bone 
fry, The remarkable process. perfected by 
Sew York dress manufacturer after a 
Year and a half of research, may be applied 
ito cotton, linen, wool. and even costly vel- 

vets and silks without altering their appea 
ance of feel. When a sheer silk stocking 
thus treated, is sipped over the palm of the 
hand, water placed upon it rolls about like 
‘lobule of quicksilver without wetting the 
fabric. According to the inventor. his proc- 
be applied to suits and dresses, 

hats. shoes. pocketbooks, window curtai 
policemen’s uniforms, and airplane wings. 
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PROCESS WATERPROOFS ANY CLOTH 


CULTIVARLE AREAOF 
FEnTiLe MILE VALLEY 


WATER OF WILE 
SPORES TES 
SOeBARED SHAMS 


FeOPOSED i80-¥e 
‘CANAL WOULD OWERT| 
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BIG CANAL TO CHANGE 
COURSE OF RIVER NILE 


Praxs to turn the River 2 
‘course and send it through a 400-mile 
(our, a mighty engineering feat ranking 
magnitude with the building of the Py 
mids, have just been announced by’ the 
Egyptian government. The unusual object 
i the diversion plan is to save the river's 
precious waters from evaporation by the 
sun before they reach the fields that need. 
them. The plan is expected to double the 
productiveness of one of the most fertile 
agricultural regions in the world 

For a length of several hundred miles of 
flat country. in the upper part ofits course, 
tthe flow of the Nile is sluggish and its chan: 
nel has no banks. Here its waters 
swamps, and the burning rays of the sun 
rob the river by evaporation af much of its 
flow. Hence itis now proposed to cut a 180- 
mile canal from a point above the swamps 
to another river that. rejoins the Nile 
‘below them, thus detouring the Nile around 
the place where it loses its water, as shown 
‘on the map above. Narrow and deep, the 
canal would expose little of the water to 
the sun's rays. Engineers who have pene- 
trated tropic jungles. to survey the route 
report that use could be made of parts of 
existing river basins along the way. Even 
80, the project, including a flood control 
dam above the canal to protect it from 
damage, is expected to require at least 
twenty-five years for completion. An alter- 
native proposal. to cut a deep, walled-off 
channel through the swamps, has been 
tunder consideration. but the cinal plan is 
considered more feasible 
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KILL SWORDFISH WITH BOW AND ARROW 


Hoxtixe the swordfish 
with bow and arrow, thus 
combining the skill of 
archer and angler, is a 
Uhrilling new sport’ intro- 
duced by Long Island, 
Y,, fishermen. ‘The arrow, 
jch takes the place of 
‘a harpoon, is heavily barb- 
‘ed and carries a stout 
Standing on a plank pro- 
jecting from the bow, the 
archer lets fly when he 
Sights the fins of a sword- 
fish, If he makes a success- 
ful strike, the angler reels 
the fish in, after a strug~ 
gle with rod and line, 


THERMOMETER GAGES 
SOLDER'S TEMPERATURE 


To ar in the proper application of 
solder,” whose ingredients, lead and. tin, 
will not remain intimately mixed if the 
temperature is too hot or too cold. the 
new solder thermometer, illustrated above, 
has been devised, ‘The bottom of the all- 
metal instrument is plunged into molten 
Solder, the fluid entering holes. ‘The tem- 
perature is read froma pointer at. the 
{op, on a numbered scale. When the point a 
cer reaches three, the solder is ready. ra Gay of taking swordéah. In circle, arrow and barbs 


ONE TOOL CUTS, REAMS 
AND FLARES TUBING 


‘Tents is quickly eut, reamed, or fared 
ith a new combination tool for the home 
Techanic. For cutting, the ool is 
clamped over the tubing and revolved 
found it as shown below, while, the 
Screw handle is gradually tightened, forc- 
ing 4, cutting wheel through the metal 
A’ pointed reamer at the tool's end. will 
then remove any burrs. If the tube is to 
be connected with a coupling, a flare is 
put on the end by forcing the conical 
fend of the handle into the tube. 


SHELVES MOVE 
IN NEW STORE 


Costronranty seated in 
a selt-service grocery store 
just opened in Los An- 
eles, Calf, a, housewife 
Selecis her purchases from 
moving shelves of price- 
tagged” merchandise that 

se before her. The end- 
Jess, motor-driven chain of 
shelves, makes a complete 
circuit in eight minutes— 
Teisurely’ enough for the 
customer to. make her 
choices and lift the affi- Museum of Natural History. From the 
cles from their shelves air, he says, the beds of yellow sand- 
When her basket is full, prom the moving shelve of the selaervce grocery store shows Stone, where the bones are likely to be 
the pays the eashier. "shove, the purchaser selects goods as Gey poss om tadicms chain found are plainly visible. 


USE AIRPLANE TO FIND 
DINOSAUR FOSSILS 


‘Hesrixe dinosaurs by airplanes is the 
newest method of fossil collecting adopted 
by Barnum Brown, 
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last_month. it will be 
easy now for you 10 
build an astronomical telescope 
with an equatorial mounting. 
‘Let us. consider the mounting 
st, for you may already have 
‘telescope of some kind. oF you 
may prefer to buy: one rather 
than make the simple one Tam 
about to describe. The mount- 
ing is necessary in either case 
"This equatorial mounting is 
‘used in all professional. obse 
vatories as it enables the tel 
scope to follow any star stead- 
by turning upon an_ axis 
Parallel to. the polar axis of 
the earth, As you already know 
the earth's axis points approx 
mately to the North Star, so 
the axis of our equatorial 
mounting must do the same, In the | 
tude of New Vork, as you have prove 
the polestar is elevated at an angle 
about forty degrees above the norther 
horizon, Accordingly, the slant of our 
telescope’s polar axis is forty degrees. 
‘Look at the three pictures showing the 
miniature model of an equatorial t 
scope attached to a globe and you will 
see how the slow turning of the ‘elescope 
from east to west on its polar axis en 
ables an observer to keep any star in view 
for twenty-four hours. 
Since the complete rotation of the 


MAKING and USING 


mur hours, a 

tronomers de- 
cided to locate the east and west posi- 
tions of stars by great imaginary circles 
drawn, at hourly intervals, through the 
poles of the sky, at right’ angles to its 
equator. In our pictures some of these 
meridian lines (called “hour-circles") are 
represented by the ribs of the umbrella, 


HOW ASTRONOMERS 
LOCATE THE STARS 


magni with shore fora 


From pocket te 


It was also decided that the starting 
line should be the circle passing through 

polestar and one of the stars in the 
Wr-shaped group called Cassiopeia. An- 
‘other illustration shows how the hour cir- 
cles are marked off on the equator all the 
way round the sky, from zero hours 10 
twenty-three hours. Twenty-four hours is 
of course identical with ero hours. 

To sce how an equatorial mounting 
works, let us imagine that an astronomer 
points his equatorial telescope at the star 
Beta Cassiopeiae, which is exactly on the 
zero hours circle, and starts the clock- 
work which turns the telescope westward 
on its polar axis while the earth turns 
castward. All night the clockwork will 
keep Beta Cassignciae in the telescope 
field of view. When the sun rises, the in- 
{rument will still be pointed at the star's 

position, and when darkness comes again, 
Beta Cassiopelae will stil be in the tele: 
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scopes field of view. The instrument wi 
le pointed. a¢ the ero. hous Hie 
after following it completly around the 
thy" for twenty-four hours. 

Thave chosen cicumpolar sar which 
never sets in the attwde of New York 
bit the same thing would. hold trac of 
any other star, The following evening the 
telescope would be pointed at the some 
pot im the heavens: after turing. com 
Pletely round upon ihe polar axis of ft 
Equatorial mounting 

St oun a se ese le 
scopes. are provided with clockwork to 

ee them. but the equatorial mounting 
is just as great convenience to the am 
tear sarener, fori enables him to fol 
Tow a heavenly: bod very easily with hi 
telescope 

‘Also, fier the hour-circle dial on the 
polar anise set 0 that the pointer ini 
tes zero hours on the dial (while the 
telescope is pointed at Beta Cassiopeiae) 
the telescope can then be pointed to the 
Hour cc of ame ober war the a 
ty turning the punter 0 the correct 
tre on the hour-iecle dil of the mount- 
ing. After this. the stor can be brourhr 
into view by. turing the telescope, north 
or south wpm its "declination aus” unt 
the. "declination. pointer, indicates the 
stae's proper declination 

Declination on the sky. is equivalent 
tol 
declination of the pol 
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Homemade Instrument, Magnifying 


100 Times, Is Easily Put Together of 
Odds and Knds Found in Any Home 


By GAYLORD JOHNSON 


1s to compute our latitude. west it ig turning upon the polar axis in 
‘The east and west dis your neck. And as You nod your head up 
tance of a star from the and down, sweeping your eye-telescopes 
sero hours circle (called from zenith to horizon. your head is turn- 
its “right ascension”) is ing upon its declination axis. 

iso similar 10 longitude With the scale plan shown and the 
fon the earth. ‘The differ- tures of the mounting in the illustrations 
fence is that longitude is ly construct a. practical «qua 
measured in hours east of torial mounting that will give good service 
vest of the earth’s meti- with a light telescope. Note that the hour- 
dian which passes through circle pointer points to the meridian of 
Greeawich, England, while the equator, and is fastened (0 the lowe 
right ascension is ‘meas- bearing of the polar axis. ‘The declination 
tured continuously east- pointer indicates the north pole of the 
ward from zero hours heavens and is fastened to the bearing of 
Completely around to zer0 the declination axis. 


hours again, This measure- The telescope illustrated in the photo- 
ment eastward is called graphs was made with a portrait attach 
right ascension” because, ment lens for the object glass, and a fold- 
when you face the north- ing pocket lens for an eyepiece, The por- 


fem horizon. the stars al- trait attachment lens has a focal length 
ways ascend above the of thirty-six inches, The pocket lens has 
astern horizon on your a focus of about six-tenths of an inch. By 
right hand. using a simple rule, we can now find the 
Declination and right as- magnifying power of the telescope. The 
cension (often abbrevi- rule is: Divide the focal length of the ob 
ated to R.A.) can be il- ject glass by the focal length of the eye- 
iustrated simply in the fol- piece. The result will be the power of the 
lowing: way complete instrument. My telescope there- 
Stand outdoors at night fore is of sixty power. It apparently brings 
‘and turn your eyes upward ny’ times closer and plainly 
toward the sky's equator, craters, 
with your, back to. the \ 
ppolestar. Then tur your you 120 magnifying power, secure. {rom 
head from east to west. Your head is an optician a weak positive spectacle lens 
then working as an equatorial mount- of six fet focal length (o use for your 
ing for the binocular telescope of your object lass, Then make your telescope 
eves. As you (un your head from « hareel long. (Continued on page 91) 
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MEcHANIZING 


— the Famous Mounties 


OVAL Canudian Mounted 
Police are now riding mo- 
tor eyeles, 250 ofthese ma- 
chines having. been sold 

recently to the famous force. ‘The last 

Teport, also shows nearly 200 motor cars 

fn use. The operation and care of gasoline 

engines is now part of the course of train- 
ing taken by ‘every recruit joining the 

Royal Mounted, Mariners and radio op- 

erators are today included in the member 

ship of the force. 

Fast transportation and faster commu 
nication are speeding up the work of the 
Mounties throughout the Dominion. The 
force can still claim the distinction of be- 
Jing mounted, but now the horses are being 
replaced by’ mechanical mounts. In. ten 
ears the number of horses in the force 
has dropped from 655 fora membership of 
1227 to 263 for a membership of 2.548. 

Why" this change? Why is the Be 
being Forced into the backeround? 

Crime moves fast today, and guardians 
of the law must not lag behind. To catch 
the present swiftraveling criminal, the 
horse is too slow. So police now use not 
only. motor cycles and fast_ automobiles, 
but also speedboats, cruisers. outboard 
motors for eanoes, skills, and other small 
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crait, airplanes, and, naturally, the radio. 
‘New duties constitute another reason 
for the mechanization of the Mounted 
Police. The force now patrols the border 
waterways to catch smugglers of contra- 
thand and aliens. The customs preventive 
service was recently taken over by the 
police. Today Mounted Police keep tab 
fn speeders in federal parks and on the 
provincial highways of Alberta, Saskarch- 
Ewan, Manitoba, New Brunswick, Nova 
Scot, and. Prince Edward. Ishnd. To 
check up the traders, trappers, prospec 
tors, and natives in’ the Nast northern 
region, motor launches give quicker (rns- 
portation in suramer than the canoe. 


[OT long ago a_constable on winter 

patrol in the Coronation Gulf dis- 
trict of the Arctic coast heard of a native 
murder. Within a few days, he had found 
the murderer, Within a few weeks, he had 
taken the prisoner to the post at Cam- 
bridge Bay and bad used the radio station 
‘on a schooner frozen in there to give his 
report to Ottawa. Three days from his 
arrival at the post with his prisoner full 
instructions had been given the constable 
as to the disposal of the case. More than 
2200 miles of unsettled territory had 


been covered by radio, many’ months of 
‘weary travel had been eliminated by the 
use of fast communication. Compare this 
swith the fact that jn same region in 1912, 
five years of travelling back and forth be 
tween the Arctic and civilization were 
necessary’ in the capture and trial of 
another murderer 


A CONSTABLE in a motor car on pax 
trol duty along the New Brunswick 
coast saw a schooner off shore, which he 
took for a smuggler. That night the police 
patrol beat started out, With only-two short 
flashes of light from the schooner to guide 
them, the police seized a motorboat laden 
with ‘contraband, Leaving a constabl 
charge of the seized motor beat, the pol 
patrol boat started out after’ a second 
fotorboat which -had a muller and ex- 
hrsust under water and could only be fol- 
lowed by listening. So well have the police 
adapted themselves to their new 
that before the operator of the silent boat 
new what had happened the police craft 
bumped into. lym, a. constable jumped 
aboard, ordered the boat stopped and 
found a second load of contraband con- 
cealed under fishing nets. 

‘Ata northern Ontario trading post, a 
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Canada’s Police 
Now Use Motor Bikes, 


Cars, and Airplanes to 
Get Their Man 


big Indian was causing a lot of trouble. 
He was thought to be slightly insane. 
(Over forestry services's radio a message 
Was sent to Ottawa, Two days later a 
plane brought a mounted policeman to the 
post, and the Indian was flown to a men- 
tal Hospital. 

‘Along the Arctic coast, the police still 
carry the mail in winter time, "Once this 
‘meant untold hardship in fighting Arctic 
storms, It took many weeks before the 
feast and west bound mail was exchanged 
between Aklavik and Bernard Harbour 
Now the two men leave with their mail 
after making arrangements by radio, cut~ 
ting down on the time on the tral. 


TT HE last annual report of the force 
shows that four men of the western 
Arctic division had gained their govern- 
mental short-wave radio licenses, which 
‘means they had demonstrated their ability 
to operate their stations by: means of the 
dot and dash, and could repair the equip- 
‘ment in ease of breakdown. 

‘One of those four men is the radio 
‘operator on the Hosting detachment of the 
force, another factor in the task of speed 
ing up police activity, The St. Rock is a 
permanent post of the organization, and 
ts motors carry it along the Aretic coast 
‘on the duties of the force which include 
licensing fur trappers, seeing that the 
natives are not exploited, keeping up to 
te information for the Vital Statisties 
‘Act, licensing radio receivers. and collect 
ing customs duty. floating detachment 
‘was unthought of when the Mounties first 
hit the trail in 1874—on horsehack, 


ig this uniform of fur. the Mounties 
Mivade the Arctic en the ‘wsil'of criminals 
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The airplane has also come into wide 
use. The force docs not yet have ils own 
planes and 
distant. F ‘ange of profes 
braced by members of the force has 
grown from cobblers, tailors, and ca 
penters to include the mechanical and 
engineering vocations, electrical workers 
‘and able and experienced seamen. 

‘The airplane played a prominent 
role in the western Arctic a few win- 
ters ago when Albert Johnson, a trap- 
er, accused of lifting traps, defied 
the’ police and started a man hunt 
that lasted nearly to months. A 
plane, following his tracks, short- 
ened the hunt and also carried sup- 

and men between Aklavik and 
ve scene of action, and rushed those 
lled and wounded in the hunt to the 
northern metropolis. 

‘Today inspectors and _superin- 
tendents of the force no longer rely 
exclusively on dog teams and water 
fransportation for their numerous 
inspection trips. There are too many 
posts, spread too far apart to allow 
this slow method of travel. Airplanes 
are used to a large extent. 

‘There is another angle to this use 
of airplanes and motorboats by off- 
cers a8 well as men. It saves time and 
lessens hardships. In addition it is 
cheaper. It costs money to feed the 
dogs and the men and food runs high 
in the northern parts of the region 
policed by the Mounties, An airplane 
Cuts days to hours and weeks to days. 


c results, 


fn operating the 
on the 


“Flying Mounties Keep an. 


vessels along the coasts of the Atlantic 
and. the 


St, Lawrence, The ai 


they are to be ealarged, | 
the Maritime provinces has asked 
for an even more mechanized force 10 
cope with the smugglers. He would have 
‘motor cars and airplanes keep in close con~ 
tact by use of radio. 

‘The force now has 101 motor boats and 
the constables no longer paddle canoes. 
Outhoard motors speed them to their des 
tinations, leave them fresher for their 
duties, and terrorize crooks, 


i AT, Pome emer 
tere are meen 
Ue acca Wa Bak Tal 

er rs By 
oe Ge Sk serie at 
ping hunting for the fase dwindling, 
oer ie teeined 
Chesterfield. There ample supplies of dog 
feed and dog biscuits were on hand. A 
Bar ie ee 
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SMALLEST GAS-ELECTRIC ENGINE CARRIES VISITORS AT ZOO 


Destoxrp to run on a track thirty 
inches wide, the smallest gas-electric lo- 
comotive ever built has just been deliv= 
ered to a Detroit, Mich,, z00, It will haul 


ELECTRIC 
EYE PUT IN 
TINY BULB 
Especratey useful 
for insta 


close quart 
an ek 


Fic tube rese 


lamp. bulb both in 
set and appearance. Despite it 
Sie, its performance is declared 
Superior to that of lrgee models 
into General Electric engineers who de- 
‘eloped it the (ube f unusually sensiive 
To infra-red rays and 


seven cars of passengers over a miniature walk. the railroad was installed two years 
railroad a mile and a half long, from the ago by a Detroit newspaper, and equipped 
‘main entrance of the zoological park to with gasoline locomotives. ‘The new gas 
the exhibits, To save visitors a tiresome electric model is illustrated above 


NEW MOTOR CYCLE SIDE CAR 
CHECKS RACING ACCIDENTS 


Ix paces for mo- 
tor cycles with side 
cars, the passenger 
hitherto has occu: 
pied a perilous posi 
tion, for be has had 
{to depend upon the 
skill of the driver to 
avert an upset at a 
sharp tum in the 
course, To red 
the risk of a spill 
and make possible 
better 


er of the world’s 
side car motor 


of the 
car spins a steering 
wheel, thus banking 
or tilting the cock. 
aiding in 
rounding the bend. 


TIN CANS RECOVER 
COPPER IN WATER 


Few things seem more useless 
than old tin cans, yet they aid in 
producing much’ of the world’s 
supply of copper. Waste water 
from a mine, containing dissolved, 
copper salts, is pumped into great 
troughs containing thousands of 
the discarded receptacles. The 
cans dissolve, and through a sim= 
ple electrochemical reaction 3 
sludge of pure copper is left ii 
their place, Legend has it thi 
man in Butte, Mont., discovere 
the process by accident when he 
tossed a few cans into mine water 
running through his backyard. 
Finding to his astoni 


they turned to copper, he ac- 
quired a year's rights to the 
water and became wealthy be- 


fore his contract expired. 
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eae Suits Used to Raise Mastodon Bones 


recover them, Diver 

the bones f 

for thousan 

which the ¢ 

collection of teeth and f 
aduced below 


"The underwater 
one of the divers at work 


ELECTRIC “PIANO” SOUNDS LIKE 'CELLO 


ResratouiNG a miniature piano in ap- stead of being produced by the mechan- 
pearance, anew musical instrument de= ical. vibration ‘of strings, the “musical 
ised by a French inventor for radio sounds are created oe by a bank 

of vacuum 
cling, tote used 
jn radio, The tones 
re made aul 
tod 


TAKE X-RAY PICTURES ON 
PAPER INSTEAD OF FILM 


‘X-aays on paper instead of on film are 
made possible by a new process that is 
said to cut in half the cost of industrial 
‘Neray, inspection of welds and other ob- 
jects. The paper is held in a special holder, 
iMlustrated above, and two sheets are ex: 
posed at once, One is kept on file, and the 
auher submitted with i ene tested, 

Easier to handle and drying more quickly 

than film, the paper is said {o give as good 

‘Eit-contained or better results in industrial use and its 
general adoption is a possibility. 
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Invisible Chemists found 


ENLARGED 
SPORES OF THE 
SLIME MOLD 


In clecle, photomi= 
rogranie at atime 


By BORDEN HALL 


MONG the most fascinating, and per- 
hhaps among the most useful, forms 
of microscopic life known to man 
are the mycetozoa, moldlike organ- 
isms found in the deep woods. Their swift 
life eyele presents a multitude of forms and 
a perfect riot of color. At certain stages, 
these tiny creatures make surprising balloon 
journeys through the air, It is a form of 
life so varied, s0 alive, and so bafling that 
wwe could spend years and vears investigating 
it without. prohably, adding anything new 
to the vast number of facts already known 
about it 

If you live in the country or on the outs 
skirts of city, it is likely that you will be 
able to find millions of mycetozox in your 
back yard, After you have found them, you 

H have trouble deciding whether ‘your 
captives are plants or animals for” the 
mycetozoa pass through a life cycle that is 
extremely. confusing both to the zoologist 
and the botanist, Today many authorities 
consier these mites 6 animal ut, admit 
that, in their system of propagation, they are 
vegetable, As a result, the statement that 
they are animals is not universally accepted, 

To find. the we enter the 
‘woodlands and seek a low, damp spot where 
rank vegetation is growing about fallen and 
decaying trees, Such is the home of the 
mycetozoa, of which there are some $00 
classified varieties, It should be kept in 
‘mind that the tiny’ animal we seek has sev- 
eral forms and the microscopist must be 
able to recognize the one that is most easil 
found. On the surface of decayed logs lool 
for a white slimy’ substance known as plas 
modium, which is a mast of protoplasm 
formed by tiny organisms and strongly re- 
sembling the white of an egg. We may be 
fortunate enough to find it on the surface 
of a log, or, if not there, we may: have to 
di. into the wood beneath the bark to find 
it living in strange. active colonies, 

Of course it can be seen with the naked 
eye and may be found in patches a foot 
‘square. This plasmodium consists of a fam- 
ily of mycetozoa in its most important life 
stage. If the hunter has time to spare and 
will watch this mass, he will see that it has 
the power of locomotion. As a matter of 
fact, it is composed of a large army of a 
particular kind of mycetozoa that is char- 
acterized by the tendency to congregate i 
this strange manne 

For the purpose of capturing a number of 
the family. we have brought with us a clean 
piece of white blotting paper. When the 
‘plasmodium is found. the paper is dampened 
and some of the slimy substance is placed 
upon it. Arrangements must be made to pro- 
tect the paper so it will not dry out while 
‘you are taking it home. If the journey is a 
Jong one and the day is hot, it will he nec- 
essary to dampen the blotier occasionally 
to make sure the plismodium does not die. 


POPULAR SCIENCE MONTHLY 


with a NAICROSCOPE 


How Mold Forms Found in the Woods 


Are Studied Under a Lens 


Specimens to Make Their Structure More 


Building Your Own Small 


Easily Seen 


Arc Lamp with which to Take Pictures 


Once home, a slip glass is prepared and 
some of the slimy mass is transferred to it 
and placed under the litte 300 0r $50-power 
‘objective of your microscope. If, however. 
orthavea hiher-powered objective, wil 

well to use it for this investigation, pro- 
vided your technique is equal to the ma- 
nipulaiion of a high-powered instrument. 

‘Upon looking at the mass of slime and 
water, we sce that it is made up of my 
fads of tiny forms each having a tail wi 
which it swims rapidly hither and thither, 
‘These are the zoospores that represent 
‘one of the life stages of the mycetozoa 
eycle, The zoospores, pure protoplasm, 
are provided with the rudimentary organs 
necessary to their survival in this partic- 
ular environment, In some of the common 
species, the zoospores have, beside their 
tiny tails, vacuoles which really amount 
to crude’ digestive organs. What coul 
such a tiny: speck eat? Into a fantasti- 
cally "imperfect mouth, these minute 
Ereatures suck various sorts of bacteria, 
Tndeed, the patient observer will note 
that as long as the zoospores are in a suf- 
ficiently wet _medium a constant stream 
of fluid passes through their dimin 
systems. It is from this bacteria-laden 
stream that sustenance is secured 

While in the woods, we had an’oppor- 
tunity to pick up another form of this 
curious life, In logs that have reached 
the extreme point of decay. we may see 
4 fine red and velvety: powder. Touching 
it with our fingers, we find itis light and 
flufly and discover that much of twill 


ly into the air before the slightest breath. 
Some of this should be taken home in a 
small glass bottle, placed upon a. clean 
slip glass, and set’ upon the stage of the 
microscope. Looked at in z 
will be surprised to see tiny red mush- 
Fooms, each sitting on top of a gossamer 
stem, Tt is this funguslike stage in the 
life cycle of the mycetozoa that makes 
scientists wonder whether it is a vegeta- 
ble or an animal form, 

Tt is from this interesting mushroom, 
fr spore, stage that the mycetozoa wet 
new lease on life. The wind lifts the ts 
spores and distributes them far and wide 
0 that some are fairly sure to fall upon 
moist spots where the whole mysterious 
life cycle begins again! 

Naturally in their balloon journey, 
millions of these spores. fall upon dry 
soil and perish. Countless other million, 
however, reach spots suitable to their 
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Staining 


existence and propagation, Im- 
‘mediately upon coming 

tact with moist. and partially 
decayed matter, the spore 
drinks water and swells up. 3 
This process we can, observe 
directly by placing a bit upon |, 
damp surface and watching 
closely. The tiny spores bee | 
come larger and larger until 
finally they burst and out pop | 
slimy bts of protoplasm which 
tum out to be zoospores. 

‘These zoospores then congre- 

fate to form the bacterixeating masses 
Of, plasmodium. 

To keep the plasmodium alive, care 
must be taken to see that the bits we 
brought back from the woods are per- 
mitted to live on a small piece of ‘the 
partially decayed and damp wood to 
Which it originally clung. If this is done. 
we shall see. in time, that colonies of 
oospores are undergoing severe changes. 
‘The masses, drying out, change form, 
change color, and finally we see little 
spores bein {o appear, their number rap- 
idly increasing until the whole mass is 
composed of nothing but spores. Each 
spore is a tough litle bag made for the 
purpose of preserving the life of 
Protenlasm it, contains until it can again 

‘brought into contact with decayed 
‘vegetable matter and water 

Tt should be remembered that we have 

bbeen observing the life cycle of some of 


"At it 


CARBONS 


the more common and abundant members 
‘of this large family. Indeed. the family 
is so large and has such a wide variety 
‘of habits that the inexperienced micro- 
scopist. may fail to recognize many of 
them. 


‘The million and million of microscopic 
‘mushrooms that are produced from the 
plasmodium offer an absorbing course of 
study. Before they are fully matured, we 
ssee that they range in color from silver 
to pink. and resemble. under the plass, 

‘basketful of lovely pearls. This exquisite 
stage. however. is of brief duration. If 
they are maturing in the proper medium, 
‘we shall see that, in some mysterious 
way, they appear to take root while slen- 
der, delicate little stems support them, 
Next, important changes occur and the 
beautiful luster of the skin is destroyed, 
Pocks and lines appear and we sce what 
looks like a (Cantinned on page 93) 
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Lert spiked rings and di 
already successfully applied in Euro 
joining the timbers of wooden b 
and buildings, are now being. intr 
in this country. American authori 
these devices, known as “connecto 
most imporfant development ip w 
construction ina century. Applied! wit 
the aid of a hydraulic oF screw yrench 
when the timbers are bolted together, the 
connectors ite into each piece 0! ood 
forming a rigid. joint. and distribu! 
stresses through all the members « 
large area. ‘The load-carrying capacity 0 
the conventional botted joint is th 

Liplied from four to (velve times, 
posible the erection of cheap 
Mructures with, itis. cline 
Virtually the strength of ste 
Huge public halls, aitship ban: 
ars, and $00-fo0t radio masts 
have ‘been built entitely of 
wood bythe new method. Real- 
Jaing the importance of 
new development in. woo cc 
struction, experts of the U.S 
Forest: Products Laboratory: 3t 
Madison, Wise,, undertook, and 
recently ‘completed, an este 
ve series of tests of the 
rious styles of connectors. More 
than sixty were studied, and a 
recent report issued through the 
U.S, Department of Commerce 
shows seven or eight of 
types particularly promising 
for American use. 


rport 

To Teaxsporr pass. 
cngers swiftly between 
the city of Paris and its 
outlying airports, 
France is experiment- 
ing with a helicopter 
taxi, Capable of hov- 
ering motionless in the 


fon a rooftop in the 
heart of the city, At- 
tempts to build a prac 
tical helicopter 

hitherto met with 
culties. but officials 
have high hopes for a 
craft just completed at 
the government aero- 
technical laboratory: 


and patterned after the 
experimental machines 
‘of Raoul Pescara, pio- 
eer helicopter designer, 
Two twenty -four-foot 
propellers, powered by 
a 200-horsepower. mo- 
tor will lift the plane, | 


Electric Furnace Welds Without Flame 


Wenoixe without 


ne oF arc is the 
startling feat made possible by a hose 
electric furnace filled with hydrogen gas, 
said by its Detroit, Mich,, builders to be 
the first available 10 industry. Copper wire 
‘or “paste,” applied to the seams of parts 
to be welded, melis in the 2,100-<degree 
heat, yielding joint of copper allo 


stronger than the 


four minutes, thousands 


USES CAR'S EXHAUST TO 
WARM STEERING WHEEL 


To Keer a motorist’s hands warm do 
spite the cold of winter, a California in- 
ventor bas produced a’ hollow steering 
wheel, made of aluminum, that is heated 
by the exhaust from the motor, A pipe 
leads from the exhaust manifold to the 
Wheel, through which the hot. vapors ci 
culate, They are then led off through a 
second pipe and discharged through the 
exhaust outlet. The photograph below 
shows the wheel removed fram the stect- 
ing post to reveal the heating pipes, 


NEW PROJECTOR 
FOR TELEVISION 


SuareD like a monster 
searchlight, a new telev 
projector demonstrate 
New York recently. throws 
unusually bright images of 
faraway scenes on a screen, 
six feet high and four feet 
wide, The secret of its in 
tense white light is a glow 
lamp employing the incan- 
descence of heated carbon 
dioxide vapor, concealed 
within the housing for the 
big scanning disk, Rivaling 
the conventional arc light in 
brilliance, the new lamp 
flickers sufficiently rapidly i 
response to the fluctuating 
impulses, to be of service for 
television, The 


STRANGE MALE TOAD IS 
MIDWIFE TO THE EGGS 


Coxsicxen to the American Museum of 
Natural History, four live specimens 

fone of the strangest of toads recently ar- 
rived in this country. Untroubled by 
maternal responsibilities are the females 
of this species, known as the “midwife 
toad.” It derives its name from the fact 
that the male assists the female in laying 


the eggs, and then carries the egg capsules 
om his back, as shown in the photo at left, 
until they atch three weeks later. 
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DEMOUNTABLE DRUM MAKES IT EASY 
TO REPLACE CAR’S BRAKE LINING 


BIG MAP OF OHIO AT WORLD'S FAIR 


the'water out of ole Onis goog 


is explained to 1,302 indexed 
shy a mechan- city, river, oF 
ical map of pressed wood and glass, the user pushes 
twelve feet square, provided with squares are instantly illuminated. 


fo find any 
1 interest, 


t.§£—___ + yf more 


FREEZING GASES TAKE 
WATER OUT OF MILK 


To aver damaging the favor of milk and 
fruit juices, they are now concentrated. by 
freezing instead of by heat. While the liquid 
is whirled in the centrifuge shown above 
freezing gases are blown against it. Excess 
water turns to snow and is thrown from a 
spout at the top, while the concentrated 
liquid, which is almost wholly free of water, 
is drawn off at the bottom, 
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Plane on Motor Car is Short Cut to Flying 


Student Learns in Safety to Control His Craft UNIVEDSAL JOINT ENABLES 
and Maneuver It as Though Actually in the dir _ Sevens 3 


So ritar a student pilot may learn 5 
feel of the controls of a glider or ees Plane 
ne before he risks his first solo fight « Pasition 
Hight, 2 foolproof training machine 
has been designed by-a Heaver Falls. 
Par, inventors Seated in the cockpit 
captive plane the pilot may: send 
craft through the mancuvers of 
diving, banking. and zooming; but the 
‘worst that can befall him if he should 
Crash isa gentle bump on rubber- 
padded ‘cushions. For a 
on, an instructor takes 
the wheel of 2 motor truck that car- 
fies the machine, and stats i across 
the airport field. As soon as the ext 
Teache a speed of twenty-five miles \ 
fi hour, wind pressure. aided. by: 
co aig era coerce 


| --rwo pwors 
Pedant TICTING IN 
"AN DBECTION 


i sufficient to raise the captive Glore-up View o 
plane and its pilot into the air “Universal Joint 
While the pilot puts his craft 


through its various evolutions, GQ PNG counts 
the instructor checks up_an his RENE OF PLANE A 
bility and is weak points. If 

au sudden gust. strike 

chine oF if the pilot ja 
his controls too sud‘ 
bers curb the man-wver ond 
springs come into play to 
sorb the jolt. ‘The instruct 
the student receives is ident 
cal with that he would et i 
the machine were actually y= 
ing but he learns without. run- INSTRUCTOR COVES CAR AT 75 MPH 
ning the danger of a crash, TO LPT PLANE INTO Ale 


INSECTS SHOW COLOR PREFERENCE 


Twat insects, like people, have marked 
pweferences for certain hues is the i 

covery of Prof. W. B. Herms, Univers 
‘of California entomologist. Placing them 
in a cage where they were free to fy to- 
ward windows of diferent colors. he 
ound ‘saltsmarsh mosquitoes especially 
prtiat to blue-green light; while violet 
Tight lured the fresh-water variety. Red 
and yellow attract many night-flying spe- 
cies. while day flyers usually prefer blue, 
the tests show. Applying his. findings, 
Trof. Herms has devised electric traps. 
with colored amps to attract the insects 


Mow stadt ite 
to ty with a 


SPEEDOMETER ON BACK 
OF CAR IS GARAGE AD 


IysTaLLiNe a monster speedometer in 
the back of a car, as illustrated above, +0 
that its reading ‘will be plainly 
{om the rear, isthe latest way of adver- 
tising garage service. A legend on the dial 
reads, “How's your speedometer?" invit- 
ing the diver of a following car to keep 
pace while he compares his own instru- 
ment. with the. speed-indicating pointer. 
Carefully calibrated for accuracy. it 

mils a quick and satisfactory he 
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AMATEUR TAKES PHOTOS 
AT LIGHTNING SPEED 


Usixc a standard make of hand camera, a 
Brooklyn, N. Y., amatcur photographer rivals 
the feats of laboratory experts with their ultra- 
high-speed photographic apparatus, One of his 

remarkable photos, at 
left, shows a bouncing 
mil bottle bending 
like rubber, after the 
lower right-hand corner 
struck the ground, An- 
‘other bottle broke when 
dropped from the same 
height. and the picture 
below shows the pieces 
starting to fly, Both 
views were made with 
exposures of 1/1,000th 
‘of a second, The pho- 
tographer says similar 
pictures can te taken 
y any amateur who 
has a fast camera 


X-RAY MACHINE FOR FACTORIES 


States. The new machine. shown 
above, is sheathed in lead. When 
fis discharge tube was pointed to- 


Tix beside a conveyor belt, 
tor with a flix 

‘can “look through 

‘ood with a portable \ 

paratus which recently reached the 


Srext jar 
twenty’ pate 
shapes. in an 
toy construction 


set, may be as- 
sembled to form 
skyscrapers 


‘other models. Each 
part is bordered 
by a row of metal 
loops, and is 
joined to the next 
piece hy slipping 


POCKET TOOL CUTS AND 
CRIMPS ARMORED CABLE 


Cerrixc and fitting armored electric 
cable is made easy by the new pocket 
tool illustrated above, suid to be the first 
developed especially for the purpose, 
When a Joop has heen raised in the armor 
hy a twist of the hands, it may be cut b 
jaws of the tool. Then, to prepai 
the cable for its connectors, the tool 
used to tuck under one end of the armor 
strand. while the other end of the section 
is crimped in a socket designed for that 
purpose at the base of the pliers funded of different destgss 


'roia bridge is being 
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CHINESE WINDMILL WATERS FARM 


Apaprtxc an Oriental idea for raising water for 
his own needs and to irrigate his fields, a Califor- ] 
nia farmer has constructed the curious apparat3s tly 
‘shown in the accompanying photographs. Power k 

from a windmill, transmitted through gears, re- 

volves a spiral-shaped tube of pipe open at both 
ends. The outside end dips into a water-filled ditch 
at cach revolution. Water is thus picked up. and 
runs by: gravity around the spiral to the hub as 
the wheel revolves, An opening in the hub dis- 
charges the water into a trough four feet above 
the level in the ditch, giving a sufficient lift for 
the irrigation purposes desired 


COIN-IN-SLOT REVEALS 
MICROSCOPIC WONDERS 


Aware of the wide-spread interest in 
wonders of the microscopic world, an in- 
genious inventor of Oelwein, Iowa, has 
devised the coin-operated microscope il- 
lustrated above, By dropping a. penny in 
‘slot, the user may look through the lens 
At any one of ten subjects displayed on a 
rotary disk, A printed description of each 
of the subjects is mounted on top of the 
cease, and the one desired is selected by 
turning the disk with an outside knob be- 
fore the coin is inserted, And electric light 
automatically illuminates the subject, 


Calif. Aa 
fone page 
When the res 


weraphed, 


d and mounted 
of twenty-five to filty. The tice 
smail to decie 
pher with th fn the reduced 
copy, Which is little fa postage 
samp, but it is read with binoculars, 


DIRIGIBLE PROPELLED 
BY BLASTS OF AIR 


Looxtxe toward the future of airship 
design, a Congressional committee recently 
studied the feasibility of building a dirigi- 
ble devoid of all external, propelling and 
steering mechanism. A working model sub- 
‘mitted to it, illustrated above, showed how 
such a crait could be propelled by con- 
cealed motors, sucking in air through the 
nose of the ship and discharging it in a 
rocket-like blast at the rear, According to 
the inventor, steering could be effected by 
shifting the ‘angle of the discharge tube, 


The pis 
tre iad 
Sid ‘Sf! sinceutars 
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Home [kstTs sjow 


biggest 
home laboratory can give you. 
other things, you can make metals burst 
mysteriously into flame, remove the color 
from dyed cloth, and tum a red flower 
‘or a scrap of red paper white. 

Chlorine, a heavy greenish-yellow gas, 
is exceedingly active. Few substances can 
remain uncombined in its presence. Even 
silver and gold yield to its action under 
certain conditions, With many elements, 
it combines with stich suddenness and vio- 
ence that intense heat and a brilliant 
flash of light accompany the reaction. 

Considered in one way, chlorine is one 
of the paradoxes of science. Inhaled in 
small doses it is said by some physicians 
to be beneficial in the treatment of colds 
Net if is breathed into the throat and 
Jungs in large quantities, itis poisonous. 
causing irritation and violent choking. 
In an. atmosphere containing as little as 
fone part of chlorine to 10,000 parts of 
air, breathing becomes acute and painful 

However, the amateur chemist need 
have no fear of being gassed during his 
simple experiments with chlorine. For by 
means of a. simple arrangement. he can 
effectively absorb all of the unused gas 
‘and. prevent it from escaping into the a 

‘Commercially. chlorine gas is made by 
the same electrical process wed in our 
recent experiments with the treclike crys- 
tals of tin (PSM, Dec. '32, p. $9). In 
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place of the tn solution, however, sodium 
chloride (common salt) is used. The pas- 
sage of the dlect current through the 
solution produces free chlorine at the 
positive electrode and hydrogen at the 
Regative pole. 

in the home laboratory, the amateur 
can manufacture the chlorine si 
heating a misture of muriatic (hydro- 
chloric) “acid and manganese dioxide 
(mineral pyrolusite). If the manganese 
dioxide is not easily obtainable, potas- 
sium permanganate or potassium’ dichro- 
mate will serve the purpose just as well, 

Tn our first experiments with chlorine 
2s, the gas-tight apparatus shown should 
be used as the generator.n 
tan Leahaped glass tube 
leads the free gas from the 
heating flask to a wide 
mouthed bottle (a large 
pickle jar will serve). From 
there it is piped to a third 
jar containing Ive solution 
‘open to the air. The center 
jar forms the experiment 
chamber while the last con- 
tainer is the scrubber or ab- 
sorber for the unused gas. 

‘The scrubber is an im 


powder erikee 
SMiotines ie "wilt ash 


Strange Nature of 


hlorine 


METAL FLAME 


Portant part of the apparatus and 
Showl not be emitted: I abnor the 
‘unused gas passing from the exper~ 
iment chamber and prevents it from 
contaminating the air. To. offer a 
‘eteater absorbing surface for the gas, 
wet a crumpled ball of si paper 
with the lye solution and immerse it 
in the bot, If by any. chance you 
should get a strong whiff of the free 
‘38, you can relieve any unpleasant- 
ee 

‘you find that the system leaks, plug 
‘up any small holes and cracks with putty 
nes. OL Sts FFs Sak a8 
Perform the experiments out of doors, 
substituting a small alcobol lamp for the 
ras burner under the generator, 

Since the center jar is our confined 
experiment chamber, some means must 
be provided for inserting the chemic 
hose action with chlorine is to be tested, 
This can be done by punching a third 
hole in the center of the cap or cork and 
inserting a glass or metal tube two inches 
Tong, corked tightly at its lower end. 
Powdered metals then can be placed in 
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How to Make Metals Flame 
Wy seupeatic and Why Red Flowers Turn 


ACID and 


PYRO- fe Se Ee 3 
Was White is Explained Here 


ve 
i SOLUTION By 
Mi RAYMOND B. WAILES 


At'rights lt heated, chlorine bubbles through the botile ol wat 
tnd asset over the lime which becomes a. Bleaching” powder 


the tube and the cork pushed out when bleach the color from 
the chamber as filed with chlorine.” certain dys, There 
fe ean try. out our apparatus, by portion ‘of an. empty 
placing some %gold bronzing powder in match box, for instance, 
the entry tube. Heat the mixture in the can be bleached simply 
Asa to Renerte the gas and as soon as hy immersing i cho- 
the center bottle takes on. 4 greenish rine water oF by’ inser 
color, showing that it is filled with chlo- ing it wet in a closed 
rine, push down on the metallic powder beaker of the gas. 
ek rey oe moppes, ott C3 Cota ,_ Jn reality, Le a 
tbe. At the: powder drops into the Jar ing propery’ of chlorine 
tnd combines with the chlorine, it will and eorine water is not Z¢litweacon above. shows 
flash vividly. due to the chlorine but 
‘Using this same apparatus try other to the oxygen liberated 
‘metals in powdered form. In the case of from the hypochlorous 
brass, you may find that it will not burn acid. The oxygen oxi- 
violently in combining, but you will know — dizes the coloring matter 
that a reaction is taking place by the fact and changes its structure. 


that the powder will tun green. This same action makes chlorine valua- 1, can be made easly in the 

Some metals will not combine with ble asa purifying agent for water. hhome laboratory by passing chlorine gas 
chlorine at ordinary temperatures, Mer- Bleaching power, an imporiant indus- over moist lime (calcium hydroxide), To 
uty and copper foil are excellent exam- o this, the amateur can make up a sim- 


ples of this type. You can demonstrate 
this by piping the chlorine direct from 
the heating, ik, to the lower end of 2 
test tube containing a drop of mercury. 
‘The chlorine and mercury will, combine 
nly when the base of the tube is heated. 
When the proper temperature is reached, 
the mercury will vaporize and a soft blue 
‘slow will appear at the end of the en- 
trance tube. In effect, it will appear as if 
the gas is burning as it issues from the 
tube. As the process continues, the walls 
Of the test tube will become coated with 
crystals of mercuric chloride, a poisonous 
corrosive sublimate. Similar feactions will 


ple piece of apparatus from odd bottles, 
corks, and tubing. Our old friend, the 
bottoinless olive bottle also comes ‘back 
{nto use as the reaction chamber. 

., The chlorine gas generated in a flask 
is piped first to a bottle of water, which 
serves as a scrubber to remove any hy 
rochloric acid gas mixed with the chlo- 
rine, and then to one end of the olive 
Dottie. Pack the olive bottle with moist 
lime, mount, it horizontally, and fit. it 
With corks. The exit end of the reaction 
chamber should lead to the lye solution 
scrubber or absorber. 

‘To perform the experiment, simply 
hheat the generator flask. ‘The’ chlorine 
evolved. will bubble through the water 
bottle and pass over the lime. Some of 
the chlorine will dissolve in the water but 
‘soon the saturation point will be reached 
‘and the gas will pass on to the reaction 
tube and the moist lime. 

Continue to heat, the’ mixture in the 
generating flask until the greenish-yellow 
vapor fs entirely. This will mean 
that all of the chlorine gas has been 
riven off, The chemical remaining in the 
horizontal tube will be bleaching powder. 

Mixed with water to form a paste, it 
can be used as a on page 97) 
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Tn this experiment it is also important 
to arrange some means of absorbing the 
unused chlorine gas. This can be done by 
Providing the test tube with a rubber 
stopper containing two short tubes, one 
feoing to the heating flask and the other 
to a scrubbing bottle filled with the lye 
solution and crumpled paper. 

Like many of the other gases, chlorine 
is particularly soluble in water. It dis- 
solves readily to form chlorine water, a 
mixture of hydrochloric and hypochlorous 
acids. Both chlorine and chlorine water 
show a useful property in their ability to 


ASPARAGUS COOKED STANDING 

UP. A'bunch of asparagus ts placed in 

fan upright position inthis alumioum 
is bol 


‘is this'way the full Hae 
‘OC the axparagus tops in retained 


HOME DRINKING FOUNTAIN, 
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POURLE-ACTION SEWING 
Bi The dec sewing main, 
4 ‘ith ‘contra that 
‘Sengeh of the mitch while a a 
Norwara 
speed oat 


lane when later te ited 
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WASHES DAINTY SILKS, Fea 


the dirt 


South opens shows belo 


ve been mounted’ but ‘none 
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Fashion Weird Animal Forms 


Natural enough as to bead and neck 
Something ta be deaiced in the 
the alligator, Below, ie a tribute 
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Weight MakesSpace Winding Easy 


few are as simple and effective as 

the method illustrated. Instead 
of the usual spacing string, wound the full 
Jength of the coil, a simple weighted loop 
hhung over the form automatically separ- 
ates the turns the desired amount 


LTHOUGH there are many ways to 
‘space wind” short wave coils, 


Tags Save Trouble 


HEN your set goes dead and you 
find it necessary to est of replace 
ome of the parts, you can avoid 
trouble by’ following’ a. few simple rules 
First of all, be sure to make a simple 
wiring diagram of the portion of the cit- 
uit where the change is to be made. This 
will Come in handy when you start to 
place the substitute part. Where a. num- 
ber of wires must be disconnected, you 
can ‘identify the loose ends with small 
tags oF bits of paper. Place an ientitiea- 
tion Tetter or number, on 
each tag and write the let- 
tee in reat the conte 
sponding point in your dia- 
fram, Or better sll, write 
A short description of 
where the wire is to be 
connected. directly on the 
Small Wentiication tg. 
your receiver has 
fand "you suspect a 
resltance oF a fixed con- 
denser, do not haphazard 
ly. select. one particular 
unit and immediately re- 
move it from the circuit. 
Hou can ‘save time ‘and 
other by going, about 
‘Suet abetting 
equivalent units by means 
of your test prods, 
For instance, "suppose 
you suspect a 10,000-ahm 


Wiring diagram 
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COILS—HOW TO 


First, attach one end of the coil 
wire to the form and the other end 
toa door knob of other convenient 
support, This will allow you to 
stretch the wire taut 

Then, using a short length of 
wire or cord whose diameter is 
‘equal to the spacing desired, make 
1 loop two or three times as large 
as the coil form. To one end of 
this loop attach a weight, a fish- 
ing sinker or a large carriage bolt 
will serve nicely. 

‘You are then ready to go ahead 
with the winding. Hang the short 
loop over the form in such a way 
that it will follow the winding as 
the coil is turned. To do this it will 
necessary to have at least one complete 
turn of wie om the coil In this pos- 
tion, the loop, held taut by the weight 
will space each turn from the preceding 
tum just the required amount, Each tum 
a ® Seeet on ( 
tightly against the spacing 

When the winding reaches the desired 
number of turns, simply lift the 
tipi from the al. The result wil be an 
accurate. professional-looking job of space 
winding —J. W. Dory, 


in Repairing Set 


resistor, Connect a similar resistor to 
your test prods, place the prod points on 
‘each side of the resistor in question, and 
turn on your set. If that unit is at fault, 
the substitution of the new resistor 
‘bring the receiver back to life. In thi 
‘way, testing cach unit in order, you can 
find the faulty part easily by the process 
‘of elimination and without unnecessarily. 
removing good units, 

For continuity tests you can use a C 
battery and a pair of earphones —W, G. 


and tags on parts will belp you in repairing set 


DEVICE SPEEDS WORK ON SHORT WAVE, 


IDENTIFY CIRCUITS 


Form-Fitting 
Shields 


ECAUSE they are 


for Tub 
sly applied, a 


fitting tube Jacket sim- 

plies the problem of 

ding home-built ra- 

dio sets, Available in 

two styles, for either 
the bulb- or dome- 
shaped type of tube, 
these shields consist of 

two equal molded metal. sections held 
in place with a small circular wire spring. 
cir simplicity makes them particular- 

ly valuable to the amateur who likes to 
experiment, They can be applied quickly 
and removed easily. Various combin: 
‘of shielding for detector and radio-fre- 
‘quency tubes can be tried without alter- 
ing the design or construction of the re- 
ceiver chasis. This same quality, makes 
them equally valuable to the radio fan 
who desires to improve present shielding. 
‘A ground is provided by a small L- 
shaped strip of metal slipped over the 
cathode pin of the tube and clamped bee 
tween the jacket and the tube—B, F. O. 


Getting a Good Antenna 


ENERALLY speaking, the better your 
J antenna, the better your radio rece} 
tion, For best results, the antenna shi 
be about 100 feet long and placed as high 
as is feasible. It need not be a continuous 
length of wire, but if several lengths are 
ined, the joints should be soldered, not 
merely twisted together. It is better’ that 
the antenna be insulated and bottles make 
satisfactory insulator, Ft the neck over 
Supporting, post and loop the wire 
about it—L. F. 
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HOME-MOVIE 


cutting needle should be used, 
To reproduce the records after they 

are made, the arrangement is reversed, 

‘The pick-up, provided with a soft repro: 

ducing needie dof the recordi 

needle, is wired to the same detector tube 

prongs used by the microphone when re- 

cording. The sound, amplified by the re 

ceiver, then issues from the loudspeaker 

much the same as a radio program does. 
The length of film you can 

supply with sound depends on, 

the type of phonograph turn- 

table you are using. If it is the 

modern, slow-revolving (33 R. 

P.M.) type, a twelve-inch re 

ord will Last for more th 

eight minutes, the equivalent of 

150 feet of film. ‘The regular 

tumtables (78-R. P. M.), on 

he other hand, will allow only 


re 


JNCROPHONE 


moat Onn eel 


PRONOCRAEN PICK-UP 
st RECORDING NEEDLE 


ound Records 


MADE 
WITH 


Radio 
Set 


ur minutes of sound on a twelve-inch 
k, enough time for a single 100-foot 


film’ rol 


After you have made several test rec~ 
js and are satisfied with the results, re- 
sy the film to be synchronized and’ cut 
length to match the size and type of 


warreay Ano 


sroouce | o® 


‘CATHODE PHONG 


— SS Disc nae 


Connections are 
Shows here for 
Swe phonograph 
Seconds on etal 


OF OETECTOR 
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record you are using. Then re-show it 
several times and write a short script oF 
story to go with it, making sure that each 
paragraph or section fits the time re- 
quired to show the scene described 

When your script isin its final shape, 
set up your equipment according to 
HMusraton nt the top of the pags. Hold 
ing your microphone in one band 2 
script in the other take a position between 
the projector and the screen, This will al 
tow you to,read from the sory as you 
watch the picture 

‘Unless some cue word is used, it will be 
icult to start both the record and the 
lm at exactly the sume moment. For this 
reason, itis best to prefix your story with 

rt of opening announcement, such 
scenes were taken during a 
it to the farm.” The word “farm” be- 
if the cue to start your projector. 
"Thread your film and place the firs 
icture of the first scene directly in Tine 
with the lens. Open the clutch so the 
film will not run and start up the projec- 
tor motor to bring it up to speed. Then 
place the weighted pick-up with its re- 
Cording needle on the outer groove on the 
fecord and start the turntable motor 
When the motor reaches speed, begin 
your description, holding the microphone 
five or six inches from your mouth and 
speaking slowly and distinctly. At the cue 
word, throw the projector clutch and start 
the picture. 

From there on it is merely a matter of 
speaking clearly and interestingly, gaging 
you to fit the film. At the end, you 
an add some appropriate closing words 

In showing your talking picture, you 
follow somewhat the same procedure. 
After disconnecting the microphone and 


aoe 


WoGnT REMOVED 


Connections 
Phonograph records 


‘wring the pick-up in its reproducing posi 
ies teal poo sco alors aod Set 
the ‘projector motor to let it warm up. 
‘Then start the phonograph and listen for 
the cue word, relesing the projector 
tluteh at just the right time. 

iH you care to. Sou can insert realistic 
sound ‘elfects into’ your recordings. For 
inovies of crows, for instance, several 
people rumbling and talking five or six 
Feet from the. microphone during. your 
spoken description will furnish sm appeo- 
DPriate newsreel background when the rec- 
rd is reproduced. In the same way. the 
fis of 2 fre can be simulated by crack 
ing west of cophine nar the micro: 
PAWhile homemade talkies will not, of 
course, equal the professional brand, you 
‘ull be surprised at the results 
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Talking Crystal 


OPERATE THIS 
LOUDSPEAKER 


‘Teste like this one, whi 


‘Sith uals de deal speakers 


IBRATING crystals change 
electrical energy into sound 
waves in the latest type of ra- 
dig loudspeaker. Unlike the ust 

al type, this reproducer works without 

a magnet, depending on the weird 

property of a simple chemical for it 

‘operation, 

Radio engineers have long known 
that Rochelle salt crystals warp and 
vibrate when they are placed in an 
electrostatic field. This strange ability, 
known as the piezo-electric effect, has 
een harnessed to form an efficient 
“crystal” loudspeaker unit. 

Outwardly the crystal speaker re- 
sembles the common dynamic type 
used in present day radio ses. How: 
ever, in place of the complicated 
‘mounting strap, transformer, and heavy 
‘magnet, there’ is a shallow, circular 
housing containing a carefully “ma- 
chined slab of Rochelle salt crystals, 
This crystal element, cut in the f 
of a small square, is held rigidly in 
rubber clamps at three corners. The re- 

onstraction. Photo shows, 


Sppearance’ of these spechers 


®. 


‘Three types of teudspead 


maining corner, free to move, is con~ 
nected through a pivoted tone arm to 
the base of a conventional speaker 
cone. Two thin plates fastened each 
side of the crystal slab from the only 
terminals. 

‘As the electric impulses from a re- 
ceiver's audio amplifier are impressed 
fon these two condenserlike plates, the 
crystal slab, twisting and warping, sets 
up a definite seri 
‘means of the simple three-point mount- 
ing. these movements are transmitted 
through the tone arm to the speaker 
cone where they are converted into 
‘sound waves. 

ically, crystal speakers have 
several advantages over either th 


pler, they_are_ less 
likely to deteriorate or get out of or- 
der. Also, since they require no magnet, 
they can be made lighter and shallower 
for a given size of cone. The commer- 
cial crystal speaker shown in the pho- 
tographs, for instance, weighs just_a 
trifle more than two pounds and 
measures, less than three and 
one-half inches in depth. 
‘Although the speaker shown 
operates on a single crystal slab, 
there are others, designed espe- 
cially for public address and 
theater use, that consist of four 
gaya lements connected to 
ive a single cone or diaphragm. 
These crystal speakers prove 
particularly: well-suited for joint 
operation with dynamic units in 
dual speaker arrangements. It is 
claimed that, such a combination 
is far superior to a similar sys- 
tem consisting of two dyna 
speakers Because they lend 
yemselves well to parallel oper- 
ation, they also are valuable in 
ceases where extension of multi- 


ple speakers are desired. 


By 
MARTIN 


Convon "replied at” once 


Plain Clues to Motor Ills 


‘OUNG Henry 
Canton jabbed 
his toe vicious- 
ly at the starter 

button. A feeble whir 

was the only 
“I's no use, Hank,” 
insisted Gus’ Wilson 

‘who was standing with 

ne fot posed tthe 

running board, “Your 
battery's deader_ than 

2 door snail, Calm 


of the ea ignition 


down and we'll take a look.” 
“But it's brand new.” Canton protested 
as the gray-haired mechanic lifted the seat 


and unlimbered the bolts 

battery, box cover in place. "S 

battery's dead already, I've been sped 

I goto that fellow that sold it to me 
pe 

‘Hold your horses,” broke in Gus. “Ni 

ing excited. Let’s find out a few 


‘The veteran garage man switched the 
headlights on and off several times. Then. 
he asked casually, “Who put the battery 


in for you?” 
“T did. of course.” Canton replied 
proudly. “And tightened the cables 


tighter than a. drum.” 

‘Gus_merely shrugged his shoulders as 
he ‘switched the headlights on again. 
“Maybe $0, but take a, squint at. that 
Hank,” he said, jerking his horny thumb 
in the direction of the dashboard as the 
tiny ammeter needle swung from its off 
position to the charge side of the dial. 

‘Canton craned his neck. 

It takes a better battery than any 
T've seen to register ‘charge’ when the 
lights are on and you're standing. stil,” 
Gus added. grinning. “Vou tightened the 
cable clamps all right. but you tightened 
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them on the wrong terminals. Don't you 
know a battery has a plus and a minus?” 
‘Canton scratched his head as a flush 
mounted to his cheeks. "Gosh, that’s right, 
100,” he mumbled sheepishly 
‘ou just drained all the pep out of 
your battery,” said Gus. "With the bat- 
‘ery and generator connected up wrong, 
they bucked each other every time you 
ran the car. The battery couldn't store up 
any current, but a good charging will fix 
that, up. 
“How about the generator” 


May have burned 
the cut-out points a 
Dit, but T ean fix them 

ily,” ‘Gus told 


rental battery, and an- 
nounced that the car 
‘was as good as new. 

sec Netithat’s one on 


the lighing system, Canton. “If 
‘Sheen Be'esced Thad looked at Ut 
ammeter, everything 


would have been 0. K.” 
“Sure, but you could stumble over a 

fold brick if you didn't know what v0 

fook for.” Gus reminded him 

“Here, Tl show you what 1 

mean, 

(Gus led the way across the 
garage driveway to a small pile 
fold tires. 

‘What would you say about 
this?” he asked as he selected [| 
ane and pointed to a large worn 
spot onthe otherwise solid 
tread 

“Looks like it was weak. to 
begin with. Probably something 
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Things You Can Learn About an Engine by Using Your Eyes and Ears 


verong_with the rub- 
ben Canton guessed 

Gus grinned: 
“Thats june what the 
owner of the tre 
Claimed, He swore up 
Sd down that T knew 
it war a. bum shoe 
than T sold 

“Bu, any time you 
see a tire that's 

‘worm spot like 
be went on, 
“Jou can blame ton the brake on that 
particular wheel, Either the drum’s oot of 
found or there's something. wrong: that 
imakes the wheel stop in the same 
every time you jam on the brakes, Nats 
tral there's going to wear Av far as 
Stopping goes, i's only uring. about one: 
itt of is tread. 

“And thant the only, dae sou 
tires cam. give you," Gus continued at 
they stroled ack to Cantons car." Take 
the front ties. Ifthe outer edges. are 
rnd and hefner es ae worn 
there janged or fringed, its 2 Sign the 

‘wheels toe in too much sat 

“On the other hand, if only one ofthe 

in iroct shows ibis kivd of wear, 
A'S not the toca but a sprung axle of 

Stcering knuckle: Then agai, if 
they beth wea, But one wets 
faster than the other's probe 
ably the camber” 

"That reminds me” said 
Canton when Gus had finished. 
“A'trend of mine hag a front 
tie that looks ike is been 
though Seige smallpo 

Big picces are gouged out 0 
the tread all the way around 
MI Doce that rocen anyibing bes 

Sides (Continued on pare 99) 
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MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


mere Hlectric Gluepot 
Constructed for Fifty Cents 


fehand phot 
ow the method of winding the 
Sn usbeston and the Balsbed (loepot 


lid grips the projection of the ta 
Can Tito make a secure joint. No 
solder is necessary, nor should any 
be used. 

‘The outside of the water can is 
first covered with a layer of sheet 
asbestos. Narrow (1/16-in.) strips 

then pastec in place, 
ming a spiral track for the heat 
ing element, The strips can be eas 
ly cut on a paper cutter, if avail- 
able, and applied in 8-in, lengths to 
the pasted asbestos coverin 

‘Two S00-watt electric-iron_ heat 
eee erm thea es 
the gluepot, thereby making t 
tlement pull” 250 watts, ‘The wire 
i simply wound around the can ine 
side the channels formed by the as- 
bestos strips, There should be about 
20 tums of the diameter. given, 
String can be used to hold the ends 
of the wire in place while it is being 
wound. The common terminal lead 
is taken off at the bottom of the can, 
Use No. 14 wire, bare or with as- 
bestos insulation, About ten turns 
up, take off the lead for the high 
heat, Allow four or five more turns 
and take off the intermediate heat. 
Fasten the low-heat lead to the top. 


(outen can fof the element, Solder cannot be 
‘used, and all joints must be securely 

Hate can crimped between split rivets. Notice 

cuvaruce in the photo of the winding how 


ESPITE the homely ba- 
sis of its construction— 
three tin cans and two 
discarded electei-iron 
heating elements—this electric glue- 
pot rates high in respect to both ap- 
pearance and performance. It cost 
only fifty cents for materia 
‘onstruction starts with the tin 
cans. The outer can is the convent 
al 5-lb, variety approximating the di- 
mensions given. ‘The water can, on 
which is wound the heating element, 
is a standard 1-1b. can in which floor 
Tpytnie tat wil tt leoly kien 
anything that will fit loosely withi 
the water can, The manner in which 
the two larger cans are locked to- 
gether should be apparent from the 
ictures. Both lids are cut—this can 
done easily on the lathe or drill 


press in the manner shown—and the OF OUTER CAN WATER CAN ‘small sections of asbestos are placed 
ireular rim cut from the small can beneath the (Continued on page 85, 
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Gay-Colored Wooden Birds Decorate This Flowerpot Stand 


Corovts of a bird house and birds 
formament this colorful flowerpot stand, 
which forms a gay and unusual accent for 
almost any room, 

‘The first step in the process of construc- 
tion is to make full-sized paper patterns of 
the bird house and birds, the brackets, and 
the pot holders. The template for the 
holders is merely a 7-in, circle hav 
eleven equal, scallops and a. 34-in, hole 
for a pot. To obtain the divisions, step 
Around the circumference with dividers, 
‘The other patterns are drawn through 2-in. 
squares as shown in the accompanying 
drawings and are then transferred to the 
‘wood with carbon paper. 

Overlays of -in, plywood on the bird 
house suggest the projection of a thatched 
roof, Cut the gable roughly to shape, glue 


Fox either the amateur or the professional photog- 
rapher who does considerable work with photoflash 
‘and phototlood bulbs, the outfit illustrated is useful and 
convenient, It consists of four sockets and reflectors 
radiating from an ordinary octagonal outlet box. Two 
sockets are for photoflood lights and two for flash 
bulbs. ‘The flash bulbs are operated by a push button 
on a flexible cord, while the flood lighis are controlled 
by.a double-pole.’double-throw switch. 

‘Since the flood lights have a life of only about two 
hours, the switch is provided so that the two bulbs are 
operated in series for focusing and composing the pic- 
ture, thus burning them on half voltage. When ‘ex- 
posing the picture, the switch is thrown to the other 
Position, giving full illumination. When taking flash 
light pictures. the flood bulbs may be used in series 
for arranging the picture. 

‘The outlet box may be mounted on an old music 
stand base or any other convenient base, oF 3 clamp 
may be attached to it—Ler M, Kurserecten, 


‘0 


scoring vertically —stippling wit 


ideras "Te make fullsize patterns for the parts, dea 


Rowernot ‘ 
‘Squares on wrapping paper and copy the eutlines from point to. pol 


‘The round central column is 2 in. in di- 
ameter, notched at the top for the bird 
hhouse, and at the bottom for the leg 
brackets, Counterbore deeply for screws, 

‘The three pot, holders, held together 
with nails driven in the waste wood at the 
center, can be band-sawed and sanded to- 
ether, as can the leg brackets. The birds 
are given a more realistic effect by placi 
the right wing of the upper bird behin 
its body, and the left wing of the lower 
bird over the body, 

Tefore assembling the sand, it is a 
ood idea to raise the grain of the wood 
by ‘sizing each ce with thin glue, and 
afterwards sand it smooth and coat’ with 
thin shellac, Two coats of enamel will 
then be suficient to give an excellent fin- 


Tesch Th Shcersn OE Waase Hh, The bodies of the Birds are yellow, 


and mail the overlays, and saw the'roof posed to form the front of the bird house; over the back by pal 
line of the house at the same time as the these are imitated yell 
overlay, Slabs of random width are sup- with a small gouge, Make four lines. together at the ends—Eow 


MONEY-SAVING HOLDER FOR PHOTO BULBS 


inting them blue and 
icing fe th 
I, Love, 


low, mergit 


OCT OUTLET BOK 


For.or. poncsuan 
Wa Serre 
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rick Board Makes DimeVanish 


Na dime is placed on this 
trick board and covered with 
shallow id, it vanishes as 
quick as a wink. ‘The coin can 

bbe made to reappear just as mysteriously, 

and the best part of the trick is that the 
hoard and cover may be passed for ex- 
amination with very litle chance that the 
secret will be discovered 

"The board is made in three sections of 

14 in. thick pine, each 4 in, long and. 144 

in. wide, with the edges joined 10 per- 

feetly that it looks like one piece. ‘The 
centerpiece (part 2 in the drawing in the 
lower right-hand comer of this pose) is 
divided into three equal parts with pencil 
lines and carefully cut apart at an angle 
of 15 deg. as shown. A cut is made at an 
‘angle in part B® large and deep enough to 
take a dime eas 
Drill holes 14 ‘in. deep in the exact 
center of the inside edges of parts A and 

C to take 4 in long points cut from small 

brads. Assembie the parts as shown, push- 

ing. part B* (which isa trick panel) 

‘against the points as a mark for drilling 

‘Assembled, the panel B® can be de 
pressed at one end $0 that a dime placed 
fn it-will slide into the slot cut in part 

BY, Coat all edges except those of th: 

panel with a thin. white (No. 2 style) 

‘asein glue and alloy to dry. Then apply 

A thick mixture of the glue and clamp the 

rts Logether to dry overnight. Sand the 
rd smooth, 

"No matter how carefully. made, the 

ints will not be entirely invisible, so 

conceal them by cutting shallow grooves 
with a very fine saw in the surface of the 
board. so that it resembles a miniature 
chockerboard, except that it has only six 
squares each way. If you acquire a rea 
sonably skillful method of presenting the 
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trick, these lines will be sufficient camouflage, However, it 
would be easy enough to finish the board to look as if it 
actually were used for some game and introduce it as part of 
some preceding trick or “patter,” in which case it could be 
picked up casually for the coin’ trick without arousing curi- 
‘sity as to the reason for the checkerboard effect, Finish the 
board with two coats of shellac 

__ So that the board may be passed for examination, the 

is made to lock in place. Three short round-headed brass 
brads oF escutcheon pins are driven into each edge, but the 
fone in part B° consists of a similar brad head soldered 10 a 
length of tif wire. This its into a hole dried through, 3 
and down into the panel B*, The panel can be operated when 
the lock brad is pulled out about 14 in. 

‘The lid consists of a shallow wood disk with the center 
cut out and a disk of dark paper glued to one side, A teacup 
can be used as well, 

To show the illusion, pull out the lock brad and cover it 
with the thumb. Place'a dime on the panel, cover it, and 
immediately tilt the panel from underneath with the fingers, 
whereupon the coin will slide into the slot, Even up the panel 
and remove the cover to show the dime gone. Itis made to 
return by reversing this operation and tilting of the board. 
‘Then push home the lock brad. 

To vary the trick, allow the coin to pass through the board 
and fall to the floor; or catch it with the fingers and produce 
it elsewhere. 


ots Seg. Th 


The parts are asembled in such x way that 


PIVOT PINS: 


To, conceal all the joint, 
ide acroes both sides of te 
membied beard AC is 
Tethod of eoneraction 


A CLOCK-SPRING VASE HOLDER 


You can make an attractive bud vase 
from a glass test tube and an old clock 
spring, Select a tube about ¥ in. in diam- 
ter and 5 or 6 in. long. and a spring 54 
in, oF so wide. Heat the spring to redness 
to remove its temper, and eut into lengths 
suficient to make three or four legs. These 


OIL AND HEAT COLOR 
ALUMINUM BLACK 


SUSUAL decorative effects can 
be produced in making arteraft 
articles from aluminum by, black- 
‘ening portions of it. Also, kitchen 
ts and pans of aluminum will 
Reat somewhat quicker it" their 
ottoms are black rather than 
bright and highly polished, 

One way of obtaining a black 
finish is to go over the area to be 
treated with fine sandpaper or 
powdered emery and water and 
then apply a thin coat of olive oll 
Heat the utensil over a gas flame 
tuntil the oiled area changes to 
brown and finally becomes black 
oF almost black. Apply another 
coat and heat, repeating this until 
the desied density has been ob- 


‘Another substance that will pro- 


duce similar results is dry shellac, which 
is applied to the aluminum while it is hot. 
Shelite, however, seems to adhere less 


Hammered Copper Tray Designed for Passing Around Cigarettes to Guests 


<—_ 


As attractive cigarette try can be 
made from 16-gage soft sheet copper cut 
as shown at the tight. The blank for the 
tray is held for shaping at about a 45-deg. 
angle on a smooth metal block. With a 
ball-peen hammer, begin hammering about 
% in, in from the edge. Drive each blow 
toward the edge, working around until it 


a 


Any articles of 
iteever de 


are curved as shown in the photographs, 
fr in any other manner that is pleasing 
Make a collar out of clock spring of 
diameter to slide, snugly over the tube 
‘Then drill three holes at equally spaced 
points around its circumference to receive 
the wiremall rivets that passthrough the 

es 

Riveting is easy if you use a steel rod 
supported at both ends, as shown, to hold 
the work while hammering the rivet, Slide 
the lest tube into the collar, and your vase 
is ready to hold flowers. Two ring-shaped 
collars will give more rigidity, although 
fone serves nicely. ERVIN, WALTERS, 


‘aluminum can be colored black 
iving olive oil and beating 


firmly than the carbonized oil. In either 
‘case, the aluminum surface should be 
roughened to prevent flaking—R. E. 


is cupped sufficiently: then place it on the 
‘edge of the block and use the fat face of 
the hammer to make a }4-in. flange on 
the sides and a T-in, ange on the ends. 
Finally, hammer the bottom out smooth 
The handles are then hammered, bent, and 
attached with No, 14 escuteheon pins. 
Wash the tray thoroughly in soap and 
water, then immerse it until it tums deep 
brown in a solution made by dissolving 
fece of liver of sulphur the size of a 
ickory nut in a quart of water. Remove, 
wash and dry, polish, and Laequer—D. H 


EASY WAY TO 
j MAKE BRASS 
CANDLESTICKS 


‘Tuese candlesticks have a certain sim- 
plicity of design that sets them apart from 
ordinary commercial products and they 
‘ean be used in many places where more 
cumbersome candlesticks would be un- 
‘suitable, 

With a pair of tin shears, cut out two 
triangles with sides, 514 in, long from 18- 
gage sheet brass, These form the bases, 
Then cut four tapered strips from the 
same material 414 in, long and 4 in, wide 
at the base. All are hammered evenly on 
fone side with the flat face of a ball-peen 
hammer. Geta short length of iron pipe 
with an outside diameter of 7% in, and, 
holding one of the four tapered ‘strips 
‘against the side of the pipe, place the two 
in the vise as shown below, and bend the 
blanc around the pie to form the pia 
Do the same with the other three. ‘Then 
remove the pipe, place each spiral in the 
vise, and bend the lower end back at a 
right, angle for attaching to the base, Drill 
two holes in the base end of each with 
No, 14 drill, 

Scribe a 74-in. circle in the center of 
the triangle base. Set the spirals in place 
and mark, drill, and rivet the spirals with 
No, 14 brass escutcheon pins, Buff and 
pls ot Hf an antique finish is desired, 

eat slighiy until the candlesticks take on 
a brownish color—Dick Hurciixsox 


I [ t 
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Testing Model Planes with a Simply Built 


«> 


uytog 4 model and 
Photographs of a kitewing test 
vat aa" the Bing model developed fom 


By Laurence J. Lesh 


Aeronautical Engineer and Inventor 


IR-MINDED youths may ts their 
‘models and learn much about sci 


entific aerodynamics. by_ building 

simple wind tunnel. This con- 
sists of the four units represented in the 
accompanying drawings, 

‘The first unit is an ordinary electric fan, 
preferably of the quiet-running order, The 
second unit is a square box open at both 
ends and having at each opening a honey- 
comb, of wind straightener, built like a 
cardboard egg protector of the square 
variety and 2 in, deep. These honeycombs 
ay be of cardboard, fiber. sheet metal, or 
thin plywood. ‘Stand this box exactly 
square with the wind blast, attach some 
silk threads about 6 in, long at various 
points over the outlet honeycomb, and 
determine the extent of the uniform 
stream s0 produced. 

‘The, third unit is an aerodynamic bal- 
tance, An arm about 20 in. long is proper 
ly counterweighted (0, support the model 
under test in the wind stream. This arm, 
is made of spruce about 3/16 in, thick and 

%; in, wide, carefully streamlined to re- 
duce its resistance where exposed to the 
‘wind stream. It is pivoted so that the 
model is free to move up and down and 
forward and backward. A lead weight of 
about 80 grains slides along this arm. The 
Tongth of the arm from the central pivot 


to the end where it bends up to support 
the model is carefully measured of 
inches. 

If the model is placed on the end of the 
arm and the counterweight, consisting of a 
number of lead washers, is adjusted 


vious that placing the 80-grain weight at 
the end of the arm means that the model 
will have to lift 80 grains in order to sup- 
port this weight in the wind stream. Since 
the arm is divided into 20 parts, moving 
the weight to the middle of the arm means 
that the model, if it supports the arm 
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Directly under the arm and 
fastened to the vertical shaft 
is a segment of a pulley. 
Wight string is attached to this pulley and 
passes over a small pulley and down at 
right angles to a hook upon which various 
weights may be suspended, When the mod- 
cl balances in the wind stream, the value 
of these weights divided by 26, which is 
the ratio of the. eng of the arm to the 
radius of the pulley segment, is the meas- 
ure of drift or drag. Mechanically this 
arm and the bearings must be perfect 
1 use a pair of 40-cent ball bearings, placed 
about 4 in, apart for the vertical shaft, 
and a U-shaped bracket of spring brass to 
support the horizontal sel pivot 
fourth unit is an is 
pret ciao ol the bok secon ot 
airfoil to the exact angle desired. 


horizontal, would be lifting half as much, 
‘or 40 grains. The position of the weight 
along the arm therefore measures lift as 
vided by 20, or 4 grains per inch. 


LLETIN GIVES 
OPERATING DATA 


SS 


oP VIEW 


6 


At righe: General utility overstage 
{ign Sasembied trom standard, parts 
obtainable. at o 

Wwellstacked electrical supply 


‘The bulb used with this lamp is 0 small, 
hat it will By beween the objectives 


DRILL PRESS DRIVES SANDING DISK 


Fiat wooden surfaces can be smoothed 
quickly, when a drill press is at hand, by 
mounting a sanding disk on the spindle 
Raise the table as close as possible to the 
hhead, leaving, however, about 4 in. be~ 
tween the disk and the board io be sur- 
faced. Before starting the machine, feed 
disk down till it barely touches the 
high spots on the work and lock the feed. 
Start the motor and slice the board around 
under the rotating disk, After the disk 
Stops cutting, top the machine, feed down 
slightly, lock, and repeat, 


This method is particularly speedy and 
desirable for surfacing a ig table top 
like that shown in. the The 
tauesed-out pice slong tbe otis icy 
<dulls plane edges, but offers litle resistance 
to sandpaper. If both sides are tobe 
a iterate the cutting on each side. 
In this ‘way it is possible to dress boards 
to.an accurate and uniform thickness, 

‘The surface produced requires no plan- 
ing; merely remove the circular scratches 
left by the sanding disk with a hand 
scrape, and sand with No, 00 sandpaper 

isk should run at the usual speed 
—about 3000 n.at. for an 8 in, diameter 
disk. For safety’s sake, be sure that the 
disks in good mechanical condition and 
securely fastened on the drill press spindle, 
If the fastening is made with the usual 
set screws. itis well to spot shallow holes 
on the shank for the set screws to bed 
themselves in. Also, be sure to use fresh 
sandpaper —Doxato A. PRice. 


Two inexpensive methods of making 
overstage lights for a microscope are 
shown in the accompanying illustrations, 
‘The first compares with professional ap- 
paratus in efficiency, yet it can be con- 
structed from parts'sold in any electric 
fuvpy store or at the electrical counter 
in chain stores. 

‘The base is a ceiling canopy costing 10 
cents, A block of wood is fastened inside 
it with plastic cold solder to weigh it down, 
‘A OOedeg. angle costing 10 cents is fas- 
‘ened to the base and this carries a S-cent 
tube, at each end of which is a 10-cent ball 
Joint, A socket at 33 cents and a lamp cost- 
ing 20 cents complete the outfit. The top 
of the lamp may be painted if necessary, 
At will be noted that this overstage lamp 
fits between the objectives of the micro- 


scope 

‘The other lamp, which is intended for 
minute observations, soccer when a 
color filter is used under the subject slide, 
is battery operated. A pencil type of fash 
light will furnish the necessary electrical 
parts. In the illustrated, the subject 
Side is-on top and there is-a color filter 
irlow it 

Often’ a combination of overstage and 
understage lighting will ‘out addi- 
tional details of great value on the sub 
ject slide—Oscan Fueraan, 


PREPARING 
YOUR OWN 
LACQUERS 


Durante sub- 
stitutes, for lac- 
quers of the Chi 
nese variety 
be made by 

ving small 
Pieces of sealing 
wax in, white 
shellac, Any col- 
for may be used, 
tnd one full stick. 
‘of the wax will be 
necessary t0 col- 
‘or about a pint of 
the shellac. If 
deeper shades are desired, another half 
Stick will be needed. The sealing wax 
should be of the best gracke—that sold for 
‘use on letters and in various arts and 
crafis—Cass SITERIDOS, 


CASTING INK ROLLS FOR SMALL PRESS 


is also suitable, 


sit 
after 


Wares ink rolls on a card printing press wear out or 
become damaged, excellent new ones can be made with 
the core a 3c 
roaged, a piece of stra 
fie 


glue mixture. If the old core is 
t doweling will do, The method 
ff course, for making hand rollers. 


‘The core is centered in paper tube of suitable sxe 
after the inside of the tube bas 


‘waxed. The compo- 


to be poured around it consists of casein glue mixed 
‘water in the usual proportions, to which is added, 

hhas become creamy, an equal part of glycerine and 
‘molasses, mixed half and half. 


o BLUEPRINTS for Popular Science Monthly projects are listed on page 80. 


“The composition will set in one day, but it should be 
allowed to cure for a week, during which time it will 
Shrink sufficiently to be removed easily from the form. 
‘The roller will be found to give good service as it is very 
tough and long-lived—Ouree Baxpetiex, 
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Eyepiece ‘Turret 
for Amateur ‘Telescope 


FORMED FROM PIE PLATES 


VERY astronomer, whether 


amateur or professional, 
knows full well the incon- 
venience of having to 


change the eyepieces of the tele- 
scope whenever a different magni- 

ation is necessary to separate a double 
star oF to reveal more clearly some detail 
‘on the moon or planets. A revolving eye- 
piece turret can easily be constructed to 
Felieve the observer of the task of re- 
moving and inserting eyepieces and end 
the risk of breaking the lenses during the 
changing proces ners 

Many’ a lowly pyrex baking dish has 
been transformed into a telescope mirror, 
‘and now a second raid on the kitchenware 
solves the problem at 
the other end of the i 
strument, for the chi 
requirements for making 
such a turret as shown 
are two ordinary tin pie 
plates, 

Tt three or four eye- 
pieces are to be used. 
the plates should have 
a bottom diameter of 
About 6 in. Slightly bend 
the beading of one of 
the plates so that, when 
they are nested, the bot- 
toms and. sides will be 
in contact, leaving the edges slightly 
apart. 

Nest the plates and drill a hole for a 
3/16-in. stove bolt through both plates 
in the exact center. Cut another hole in 
the bottom of the inner plate just large 
enough to admit the end of the focusing 
tube of the telescope. This hole, as well 
as the ones to be cut for the various 
ceyepieces, can be easily made by sharpen- 
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ing a screw driver with a narrow blade (o 
setve as-a chisel. "First cut around the 
scribed circle, then smooth up the. edges 
With a round file. Solder this plate direct- 
ly to the telescope tube, using a try- 
square or straightedge to make sure that 
it'is mounted accurately at right angles 


to the line of sight. 
will be found best to pivot the turret 


In_most, cases it 


The ey vubes are made by rolling a 
piece of lightgage sheet metal over a 
Blee of pipe 10 give i the required form, 
then using the eyepiece itself to get & 
good, close slip fit, ‘The butt seam is 
soldered and dressed down with emery 

. The length of these tubes should 
PePaciermined by the Individual requ: 
ments of the observer, but each must be 


soldered to the plate as squarely and 
vertically as % 
In order that the observer can tell in 


the dark just, when the various eyepieces 

are in the proper position for use, 

‘4. }4-in, hole should be drilled in the 
rim of the inner plate diametrically 
Sprite the Inge ole Bolt he 
Pace te a the Sheers pa 
piece tube is in the observing posi- 
tion, drill a hole in the outer plate 
to coincide with the one in the inner 
plate, “Thus, in actual practice, the 
night sky can be clearly seen through 
the upper holes when an eyepiece is 
in position. 


‘The four knobs by which the turret is 
rotated are simply pot-cover knobs that 
have the bolt cut off and soldered to the 
inside of the large tin washer furnished 
with them. ‘The washer is then soldered 
to the side of the plate, 

provided 


‘The center bolt should be 
with plain washers and double nuts so 
that it will not work loose. A. thin film 
of oil or grease should be applied to the 
surfaces that are in contact. The outside 
nny be finished as desired. Brass or gold 
bronze give an attractive and professional 
appearance. 

is device is perfectly adaptable to 
ces of every description as, for 
example, the large comet-seeker eyepiece 
shown in the illustration; and, ‘though 
used here on a refractor, it will ‘function 
well when mounted on a tele- 

scope of the reflecting type. 


6 


on Jigauwed novelton 


To tose who are tired of kx 
poker chips in a tattered cardboard 
this fig-sawed holder will be a useful and 
interesting. project. 

‘The layout is shown plainly in the draw- 
ings, but check the diameter of the chips 
you ate to use, You may select what woods 
you please, but the original chip holder 

va toppiece and handle of poplar, 2 
bottom of three-ply fir veneer, and all the 
rest is the white, soft wood used in the 
partitions and ends of orange boxes. The 
fullsize design of the toppiece was pasted 
directly on the wood and jig-sawed, and 
this piece was then used as a template to 
mark all of the pieces except the bottom. 
Another tracing of the design was pasted 
‘on the fir veneer for sawing out the bot~ 
t 


om, 

Note that the card recess is carried 
through only: enough of the sections to 
give the required depth for the cards, With 
the materials I used, the top six sections 
were cut out, but this made the recess 
slightly too deep for the cards. This was 


aang pes 
toe Steer? 


corrected by gluing a small pece of the 
ir vonee: Polbeluhy pore the seus 
before the handle was put in place. 

less you are a better jig-eawyer than 
1 Sm, numerous feregulantis wil bow 
up when the top six sections are piled on 
top of each other. However, pile them up 
tnyway and assemble witha eral sup 
ply of casein glue and 1-in. brads driven 
Wire they wi be oun of the ny. hae 
fem fram the top down only Yo. the 
bottom of the card recess, and true up and 
sand this ec I wed rie anne 
Sandpaper glued to a wooden stip to 
through the whole assembly. Alter tl 
card recess is finished smooth, add all the 
remaining sections except the bottom. 

The grooves for the chips were smoothed 
swily mended cue sic from 
Section of old curtain pole with the sand: 
paper glued on in spirals, The old pole I 
teed was so sot i would not hold te ive 
center, 40 the end was squared and eld 
faa roceaeed bck on tbe faceplate. For 
the dood crater, I sed my pel eater for 


SCROLL-SAW FENCE FOR STRAIGHT CUTS 


Wate a jig saw is the only power-driv- 
en tool in a home workshop. it is possible 
to make it serve in a limited way for 
straight work such as would ordinarily be 
done on a circular saw. That is, straight 
stock for models, small pieces of furniture, 
and novelties can be ripped to correct 
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widths, The saber blade is used 
and a ripping guide or fence 
elamped to the table. For my 
jig saw, I made a fence from a 
piece of wood 34 by 114 by 8 

‘and cut two slots in the bot- 
tom end to fit two guide pieces, 
34 by 1 by about $ in, The lat” 
iter were fastened securely at 
right angles to the fence. 

‘In use, the assembled guide is 
held by means of two C-clamps 
as shown. Two small blocks are 
placed between the underside 
Of the table and the lower jaws 
of the clamps. A guide line is scratched 
accurately on the surface of the saw table 
parallel to the sawing line and near the 
right-hand edge, and a series of pencil 
‘marks 1% in. apart are made on the near 
edges of the two thin guide pieces for 
aligning the fence—W. €. HastttTox 


PLAYING CARD AND CHIP HOLDER CUT ON JIG SAW 


soit work—a highly pol- 
ished furniture slide. or 
“dome.” This metal is very 
hard, and glassy smooth. 
File 3 flat spot in the cen: 
ter of the dome, and drive 
round nail set through it, 
This leaves a smooth hole 
for the dead center. The 
seal part of the mandrel 
ips into the outer open- 
ing of the chip retaining 
groove, and the larger part 
{rues tp the main recess, 
1f you do not use the lathe, 
the chip slots can be trued 
up by hand with this man 
The handle is jig-sawed 
from a Yerin, piece and 
sanded round with narrow 
strips of sand cloth. ‘This 
handle piece, goes clear to 
the bottom Of the card re- 
cess and forms a partition. 
‘The four feet are, all 
‘made from one strip ¥4 in, 
thick by jig-sawing the 
three holes and sawing the shown. 
‘The holes might be bored 
sion bit ora Lin. auer bit, 
The finish I used was as follows: feet, 
handle, and card and finger recesses, car- 
mine lacquer; all the rest, black lacquer 
‘except the outside between the slots, 
where I glued lacewood veneer of the new 
flexible type which is cemented to a cloth 
backing for use on walls. This material has 
many advantages from the standpoint of 
the amateur craftsman because it does 
not, crack and is s0 easy to use, 
‘Glue a small piece of felt on the bottom 
of each foot ‘Cuescrtrox 


these 


STEEL SQUARE IS AID 
IN SHOP DRAFTING 


A Carpenter's steel square saves time 
when used as. shown for making small 
eawings and layouts in the shop, Used 
‘with oF without a drawing board, it takes 
the place of a T-square. Triangles can be 
slid along either edge. If necessary, it 
‘can be fixed in place on a drawing board 
iby using several long, thumb tacks along 
its outer edges—Date Rute. 
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UNIQUE SQUARE-KNOTTED 


a igarette (ase 


‘a MADE FROM CORD 
* 


ATTRACTIVE case to hold an for a distance of 1% in. 
entire pack of cigarettes can be The bold-down for the 
made with what is known as tongue is placed 134 in, 
“polished” of waxed cord tied down from the point 

into ordinary square knots such as sail- formed by the balf- 

ors use, The knotting is similar to that and is in the middle of 

tused in making a man's belt (P.S.M., the piece. Double two 

Nov. '32, p. 77), and a number of de- 1. lack cords and 

‘ins in ‘different colors can be worked slip them through from 

‘out by using a litle ingenuity, the back so as to loop 

To follow the simple design illustrated. about a single square 
the cords should be cut 8 ft. long, two of knot; then make contin- 
black and sixteen of white. Double the uous’ square knots over 
two black cords and hang them over a two of the strands with 
cord securely anchored at either end; the other two for a dis- 
then tie them into a single square knot. (Continued on page 84) 
Divide the black into two 
parts and add a doubled strand 
‘of white to each, up close to 
the first knot, as shown in the 

ter view above. Using the 
ight strands, make five rows 

fof square knots to complete a 

tongue-shaped piece, 

TL is now necessary to widen 
the tongue into a flap by add~ 
ing seven doubled white 
strands to each of the pairs of 
black cord, which remain on 
the outside. As cach pair of 
white cords is added, a row of 
knots is made actoss the piece 
ag shown in the right-hand 
Bhotowaph of the top row 

notting is continued for 994 
fn, from the end of the tongue, 
‘The strip thus made is easily handled by 
fastening it to the edge of a table with 
ushpins, Bring the work to a point by 
ropping two strands on either side in 
cach row and adding single rows of hali- 
hitches over a single black strand from 
the outside as shown in the left-hand 
photograph in the series of three views 
Just, below the center of this page. 

This separates the cords into two parts. 
Now start knotting with each half at 
angles to the main piece, and continue 


fav ao the tongue can be slippe 
‘Seder ie when the ease i closed 


At felts Ty 
een while 
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How! Ship Model Hulls 


By Capt. 


Designer of many Populer 5 
Monthly ‘models , 
the Ship "Mode! Mabon ( 


Armitage McCann 


v 


ship model and have Poputan Scte 
Moxratty blueprints or 

first task is to make th 
cedure [have worked out and illu 
ing photographs, you will find i mu 

be likely to expect from studying the 
always look more or less comp! 

In most cases the drawings 
in layers. This is the so-called 
line, or “lift” method of const 
est you do: 

Measure the depth of the lifts and buy wood of th 
thickness, getting sufficient 
thickness’ is unobtainable, take 2s 
planed down, or do it yourseli, Wh: 
end, however, if you can dra 
suit! the thickness of the woo 
ig necessary to mark 
those thicknesses on the 
body plan and from that 
plan make new hal 
breadth lines by marking 
the widths from the body 
plan on a new set of con- 
ftruction lines, These 
construction lines, of 
course, must coincide 
with the vertical lines on 
the original ‘sheer pla 
Be careful that the deck 
does not cut entirely 


all, If wood of corr 


piece of tracing ps 
and from the — half- 
breadth plan mark the 
center line, all the cross- 
construction lines, and 
e half-breadth line (the 
1¢ to which one of the 
lifts is to be cut), Turn 
the paper over and, with 
ind construction 


other balf, 
the wood and 
the outline and the con- 
struction lines by means of 
Do this for all the lifts. using 
‘of construction lines through 
Cut each piece to within al 
of the outline. Next, it is be 
‘out all but the top ‘and botto 
marking on the bottom of 
of the lift below and cuttin 
say, M4 of 36 in, of that, leaving an extr 
allowance of solid wood ‘at the ends. Car- 
ry a few of the cross-construction lines and the center lines 
over the edges to serve as guides in later operations. 
‘My method of building up the parts of the hull is to 
start at the bottom and glue on the next lift, lightly tacking 
it in position, inside. Be careful that the nails will not 
reach the outside when the hull is shaved down. When all 
the lifts have been built up in this way. as quickly as pos 
sible consistent with accuracy, put the whole in hand 
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screws, clamps, or under weights for at least twelve hours. The nails 
are chiefly to'keep the parts from slipping until the glue sets 

For the final shaping of the hull, make a set of templates from 
the lines of the body plan. Cut these from cardboard, tin, or thin 
plywood. Mark on each where the joint of two lifts will come, so 
that when holding the template to the hull this mark will always be 
at the right height. The templates must be held at a right angle to 
the keel. The bottom edge should coincide with the center line of 
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on the Bread-end-Butter Pian 


Holiing a hull to be shaped 
bor Captain McCann prefers 
nd These 


saeed east shee. toe 
the bully The hall te 
fevel ‘sods beck of 
Thickness, with pee 
Making and attaching 


‘wood or baitd them up 
Flom thin stock. Muck 
tally" they ave peineed 
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the hull, Also mark the deck line at the edge 
‘of the templates, Do this with great care. 

If the bull slopes considerably from the 
water line to the deck, line—this slope is 
called the “tumble home”—eut the templates 
vertically upward in a straight line from the 
Widest part. Then, neglecting the tumble 
hhome for the present, shave to that shape, 

“There are several way’s of holding the hull 
while one shapes it. The best method req 
‘two machinist's berich vises of the type which 
clamp to the bench. ‘These grip the octagonal 
ends of a supporting stick, which is screwed 
to the upper lift at points where the holes will 
not show. Some model makers merely screw 
fon a block of wood and hold that in a vise 
1 find, however, that if one has a wood bench 
vise, one can hold the hull in it, either bot- 
tom’ up or side up, while one shaves from the 
middle to one or'the other end. If no vise 
is available, prepare four V-shaped pieces of 
‘wood 50 as to fit the hull loosely and nail 
them toa board. Hold the hull down with a 
cond, The final shaping then can be done with 
the hull held between one’s knees, 

When the sides are so far shaped, use di- 
viders set from the edge of the top lift to 
mark the deck level on the sides, and shave 
the deck down to within about 14 in, of that, 
Then shave down from the fore-andsaft cen- 
ter line of the deck to the edge so that the 
deck will have a slight, even crown. On this 
re-mark the center line and the deck edges. 
Test out for a smooth curve fore 
with a flexible straightedge, Such a. st 
edge is a useful thing to use all over the hull, 
when shaving, to insure that there are no 
longitudinal bumps or hollows. 

‘ow, and not before, is the time to shave 
down from the widest pat of the bul to the 
deck line for the tumble home, if any. 

Under the stern and under the flare of the 
bbows are the tricky parts, Here is where one 
needs a half-round rasp, radius spokeshave, 
gr flax gouge: The ras is the best because i 
is indifferent to hard or soft grain, The fore- 
castle head and the poop pieces’ should be 
glued on before the bull is finally shaped. 

The stem, sternpost, and keel are either 
set in rabbets in the hull or merely glued and 
nailed on. ‘Try out the stem with cardboard 
before cutting, and sce that the sides come 
sharply and neatly to it and to the stenpost. 

At this point it is wise to make either the 
permanent base or a temporary support to 
hold the ll perfectly upright and horiontal, 
with bits of cloth glued inside the uprights 
to prevent marring the hull, 

Models with long beakheads and high 
poops, such as our Spanish galleon and the 
Revenge, are often made with a. plywood 
enterboard and two solid sides, which are 

‘and carved to shape, then glued on. 
a simple plan for models which do not 
have to be extremely accurate. 

IL is merely a matter of sawing the center- 
board to the outline given and cutting out the 
two sidepieces of the hull from either solid or 
built-up blocks. 

T find the best way to shape these side- 
pieces is to start with rectangular blocks. 
Mark on them the construction lines all the 
way around; then mark the greatest beam 
line on the top and cut down to this, On the 
vertical side, mark (Continued on page 85) 
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Camera “Troubles 


WHY THEY HAPPEN ...WHAT TO 
LOOK FOR... HOW TO CURE THEM 


‘common in amateur photography as are similar alibis in 
‘other sports and hobbies. In most cases the amateur 
himself is at fault if his pictures turn out poorly. 

However, the camera can be the unsuspected cause of unsat- 

isfactory photography. A dirty lens, for example, cannot pro- 

duce as clear, sparkling pictures as it should, yet large numbers 
of amateur photographers never give a thought tothe condition 

Of their lenses. 

‘A few specks of dust on the surface of the glass have no effect 
fon the definition or clearness of the pictures. What causes 
‘a more of less uniform layer of dust or scum, The 
remedy is to clean the lens at regular intervals. ‘The surface 
should first be dusted with a clean camel's-hair brush to remove 
‘any particles of grit. Then it should 
be wiped with an old but clean linen 
handkerchief that has been through 
the wash many times. Use a gentle 
circular motion. ‘The special le 
cleaning tissue sold by photographic 
supply houses also is excellent, 
Remember that some of the spe- 
cial types of glass from which 

cra lenses are made are softer and 

more easily scratched than ordinary 

window glass. That is why scrub- 
bing a lens with any old, more or 
less clean piece of cloth ‘that hap- 
pens to be handy is quite likely to 
cover its surface with fine scratches 
and so permanent) 

Another camera trouble that may 

Jead you to suspect the lens is dirty 

is a small leak in the bellows, The 

Forging of the film by leakage of 

‘unwanted light, if slight, will cause 

the picture to ook flat ind lifeless 

much as does a very dirty lens, On 
the other hand, the pinbole in the 
lows may, if it happens to 

the right po: ‘cause black 

streaks or dark areas in only one 

particular part of the film, 
‘One of the simplest ways to find 

a fight leak in a camera bellows is 

shown on page 86. Insert a small 

electric light bulb in the bellow: 

from the (Continued on page 86 


B= the camera for the poor results obtained is as 
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PANATOMIC FILM Gives Tiny Camera 


through the introduction of Kodak 
Panatomic Film, a film of such fine 
grain that tiny negatives produce 
enlargements of striking size. 

‘The miniature camera, in fact, 
now has picture-making abilities 
which are hard to match. 


Big Picture-Making Powers 


‘SECOND, the optical law which gives its 
short-focus lens extreme depth of field en- 
ables it to make pictures which are excep- 
‘ionally sharp. 

‘THIRD, it can make very close close- 
‘ps, and work in the most confined spaces. 

FOURTH, itis inexpensive to use in the 
ny that insures the best pictures, which is 
tomake a number of shots of each subject. 

‘And now these unique advantages of the 
miniature camera are not offset by loss of 


FIRST, it can use an ultra-fast lens, 
which enables it to get pictures with the 
‘minimum amount of light, and atthe fast- 
cst abutter speeds. 


\ 


lad 


KODAK PUPILLE, with» los tity times 
os fast ist 


PANATOMIC—A New Fine-Grain, 
Panchromatic Film for Small Cameras, 


Panatomie pictures of “half-rest-pocket” 
‘size can be stepped up to the largest exhi- 
bition print size without noticeable granu- 
lar effect at normal viewing distances. In 
ordinary picture sizes, enlargements from 
Panatome Film are practically indistin- 
‘guishable in quality from contact prints. 

‘This new Eastman film is not only ex- 
ceedingly fne-grained—it is also fully 
color sensitive, ofering miniature camera 
‘owners the full range of tone effects ob- 
tainable only with panchromatic film and 
color fters. 

Kodak Panatomic is as fast as Kodak 
N.C. Film in daylight and twice as fast in 
‘arial light. It comes in FI27 (Vest 
Pocket), PLIT (21{ x21(), and 35 mm. 
daylight loading rolls. Try it today. 


W itisn’t an Eastman, it isn't « Kodak 
Fr E E INFORMATION ON 

MINIATURE PHOTOGRAPHY 
(Clip and Mail This Coupon Today 


Eastman Kodak Company, Rochester, N. ¥. 
Gentlemen: Please send me details of the miniatu 
Kodaks with their exceedingly fast lenses and other uni 
features and their use with the new fine-grained, all color 
‘sensitive Kodak Panatomic Film. 


A 


IN THE FRONT RANK of miniature cameras are the two 


1.3.5 VOLLENDA 
‘The Kodak Vollenda shown 
tthe eft has amon twee 
the aped of the 4.s model. 
‘An "eightapeed ” Compor 
‘Suter gives fll play to te 


feaie Pl. Price, 83790, 
2 }gtet to inaty. Makes 26 pitures, 1 
1 fovestpocket ie Roda Pan 

tome Pm, capable of eat 


nme 
poker] 

Sonar eet ait 

Sle ee ese 

Seem Sete on a 


these tie potoerapbcinstraments 
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Useful Kinks for Your Car 


Bottle fred with two 
hort lenaths of 


from the gas tank is, without doubt 

‘an important part of a car's repair 
kit, If you carry a short length of rubber 
tubing for this purpose. you can eliminate 


Sx arrangement for syphoning fuel 


Suggestions Valuable to All Drivers 


Contributed by 


any possibility of sucking 
the gas up into your mouth 
by adding the simple ar- 
rangement. shown. ‘Select a 
medium-sized bottle with a 
large mouth, and ft it with 
a rubber stopper containing 
two short lengths of glass 
tubing. To one tube, con: 
rnect the length of rubber 
hhose, The second tube is the 
suction outlet. To use the 
safety syphon, place the end 
of the rubber tube in the gas 
tank and suck momentarily 
fon the other tube. The gas 
will flow into the bottle 
‘without the slightest possi- 
bility: of entering your mouth and once 
staried. it will continue to flow when bot 
le is lowered. For larger quantities. ti 
syphon botile and allow the gas to flow 
into a larger container —W. E. W. 


Tire Jack Resets Spring Shackles 


WEEN repairing the rear spring. or 
reat end of a Ford car, you may find 
it dificult to replace the spring shackles 
By using your tire jack in the manner 
shown, however, you can do 

the job easily and quickly. First 
fasten the left-hand shackle in 
lace on the spring. Then using 
wire oF strong, small-diameter 
ope, secure a’ wood block to 
the upper side of the rear axle, 
butting its end against the side 
of the differential housing and 
place your jack against the out 
cr end of the block so that its 


Closing Rear Compartment 

STRETCHING under the wear 

deck of a business coupe often results 
ina bumped head when the catch slips, In 
order to prevent this, I stapled a length 
of heavy ‘cord to the wood frame inside 
the cover and ran the other end to the 
middle of the support bracket. Now, 1 
can close the compartment easily and 
safely merely by pulling the cord to re- 
iease the latch—W, BI 


n 


hhead bears against the eye of the spring 
Operating the jack will spread the spring 
into position and allow you to fasten the 
righthand shackle —E, E, S, 


‘oving in shackle 


Our Ingenious Readers 


RunER 


Protecting Wire Spokes 


ON .CARS caine with wice wheets ic 
is dificult to-use the wheel. wrench 
without scratching and marking the enamel 
tn the spokes and hub, thereby not only 
disfiguring them but also opening the way 
to rust-and permanent injury. To. safe- 
guard against’ this, you can ‘pad your 
‘wrench with a short section of rubber 
garden bose cut spirally to fit on the first 
frend'as shown in the illustration above. 
As a result, if the wrench slips, while in 
tse, the rubber strikes the spokes and no 
damage is done. Although this kink is 
particularly suited for protecting the 
Spokes on cars where the fastening bolts 
are located in tack of the spokes, it is 
equally valuable in cases Where the bolls 
fre located inside a large sized hub, The 
rubber hose pad can be removed from the 
‘wrench when not in use—E, J. N 


Pads on Garage Walls Protect Car Doors 


¥ NAILING a pad of scrap velvet, heavy cloth, 

or thick rubber along each side wall of a nar- 
row, one-car garage. the car owner can protect the 
nickel-plated handles on the car doors from injury. 
The length of the pads, of course, will depend on 
the variation in the position of the car—H. P. B. 


Windshield Wiper 
ed with Wire 


Fis 


EN 


tact with the glass, 


Jed easily 


ressore—-R. J. W. 


your windshield 
‘wiper fails to make con- 


the spring at the upper end 
of the blade. With continued 
use, it often looses its com- 
pression. This can be remed- 
bby winding three or 
four turns of wire around the 
blade arm above the spring, 
forcing the spring together a 
small amount to increase the 


inspect 


of cloth 


tect car dort 
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OF ANY 


they are now offered at the lowest price of any factory- 
approved pl 


ACs are better spark plugs bee: 


electrode; (4) un, 
trodes, These are technical features, of course—but 
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INSIST ON AC 
ALWAYS 7HE QUALITY SPARK PLUG 
NOW OFFERED AT 74£ LOWEST PRICE 
FACTORY-APPROVED PLUG 


quatity 


SPARK 


PLUG 


dealer will gladly explain 


how much they contribu 


finer engine performance. 


1¢ comes to replace worn plugs—and the 
every 10,000 miles—do a 

car builders have done after thoro1 
AG, the quality spark plug, 
plug, too. 60c each (75e in Canada). 


1k pays to install new spark plugs every 10,000 miles 
Hon of gasoline 


ar and performance, too, 


PLUG CO. 


ST, CATHARINES, ONTARIO 


AC 


SPARK 


PUNT, MIeMICAR * 
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Here’s anew 
Construction Kit 
everyone can use 


UR new furniture 
the hanging, wall rack Mustrated, 
fone of exceptional tity and. value 

The wood used is high grade rock maple, 

farefully selected for’ the Popular Science 

Homecraft Guild from the choicest Mock of 

fone of the country’s best furniture manutae~ 

{trer. ‘The parts are all perfectly machined 

find ready” f0-amsemble 50° that anyone, 0 

alter how ite be’ koows about” wood 

‘Working, ean pt them tosether, 

Since he rack fs held Yorether securely by 
cight wedges, It fe not receoary to se 
‘The drawer, however, should be glued 
failed ‘permanently, and, of cours, it will 
do no harm to gli the rack, too, if you do 
tot Intend ever to take it apart Seain- 

‘Round all sharp edees slightly with sand- 
paper and ive the wood a final smoothins 
{With very fine sandpaper, rubbing with the 
fan, Suggestions for Bnishing, but not the 
finishes themselves, are fncuded with the 
it "The price is $8.75, shipping charser pre: 
paid to-any_polnt in the United States east 
OF the Miaksippt River, and. S628 west of 
the’ Missxipph The new kit i marked No 
Sin the list below, The other kite available 
are alo lated, Each ls accompanied by fo: 
structions of 
iio 

‘Whaling 
iapimseel 

Wanderer All 

the raw mate- 

tials ood, 
wire, fahine 

Tin, chan, eel 

lutold, "and 


Popular Science Homecralt Gull. 
Ji? Fourth Avenue, New York, BY. 

Please send me Kil ie 
feb FInlow fn Corned © 0, B, O 


cy sara inn seam 
(iets print meme very ceaiy.) 


Bits snd f ae 50 
ce tthe Sap vee 
ater Fee yd 
tries bu fou rr €..  wil e 
fentay n debery ie eta chates made by 
{helt Oe 

Pond i cannot be 
tale only to reales ia he Usted Sites. 


A BEAUTIFUL 


Wall Rack 


IN SOLID ROCK MAPLE 


materials (eacept pains) for a model 25 in 
Tongan Blcpriats Nox. 200 00 202.. 075 
‘Same with bull blocks shaped. 7.25 

H, Cruiser ‘USS, Indianapolis. All raw 
‘materials (with enamels) for a. simplified 
Hsin. model, and. Blueprint No. 216. 1.80 


No, 2. Soild mahogany tray-top table 25 
Soh with a 18 ins dlameter top. Ready 
10. assemble 320 
No. 4. Solid mahogany book troush 221% 
in long, 9 Im. wide: and 244; In. high over 


to assemble. 330 
'S. Solid rock maple hane- 
ing, wall’ rack with one. drawer, 
1944 4, wide, 3894 In. high. Realy 
to assemble cs esceeseveneses S18 


Nork: In addition to these kits, 
Portise Sciesce Moxrinty ofers 
bueprints alone for many projec. 
See page 80. 


xITH 


IT F—Materiats for 1 


in, model of Manhattan 


™ 
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MOVING PARTS 


* Compared with this marvelous machine, on 
‘automobile is a simple apparatus; an electric 
generator is a kindergarten toy. Think of it— 
84,672 separate pieces of metal, all of which must 
move and work without a miss if the machine is 
to perform its function, which is to pick up molten 
glass from a huge container and transform it into 
bottles—a million of them every week! 


* Were you to see this wonderful machine at 
work, you would probably be struck with bewilder- 
ment. Yet the amazing intricacy of this machine 
and the other complicated machines of modern 
industry is brought about by the combination and 
adaptation of comparatively few basic mechan- 


ical movements and principles. 

* All of these movements and principles are 
simply, graphically, and understandably demon- 
strated and explained in The Mechanical Wonder- 
land, Popular Science Monthly's exhibit at the 
great Chicago World's Fair. The operation and 
purpose of levers, cams, crankshafts, pumps, 
engines, and every other mechanical contrivance 
known to engineering is made plain by 160 work- 
jing models, perfect in detail yet so simplified in 
design that anyone can understand and appre- 
ciate them. Almost a million people have seen 
this unique exhibit. Hundreds have written to tell 
us that it is one of the outstanding features of the 
Exposition. 


VISIT POPULAR SCIENCE MONTHLY AT THE WORLD'S FAIR 


The Mechanical Wonderland, which is presented with the cour- 
teous cooperation of the Newark (N. J.) Museum, is on display 
in General Exhibits Building One, adjoining the Hall of Science. 
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MEN | (rust HI 


A ps every walk of life there 
are men who are trusted: 
by others because others 
e found they ean trust 
em. And wherever tools 
are used, some are trusted 
because’ experience has 
shown that they can be 
counted upon. 

Nicholson Files are trusted 
hy tool users — both in in- 
du the home— 


EPs 
durable and eapable of giv. 
ing the user more than his 
money's worth. 
Uniform in quality —eare- 
fully inspected by a grou 
Of fle experts — Nicholoom 
Files can bye trusted to de- 
ver the t qual 
‘wook at « low fling cool 
You can expect the best 
performance from Nichol- 
son Files and trust them 
not to disappoint you. 
At hardware and mill up. 
ly dealers. Nicholson File 
Providence, R.L,U.S.A. 


NICHOLSON FILES 


A FILE FOR EVERY PURPOSE 


YOU'LL NEVER HAVE 
TO SOLVE THE SAME 


MA Block Puzzle 
a 


WAY TWICE 


forming the words 


By Ardhur L. Smith 
‘ce MosTHLY can 


T= letcers 
: a sliding block puzzle 


that may be arranged so as to be solvable 
of insolvable at will, The possessor can 
place the blocks in the prepared box ap- 
parently in a haphazard order and solve 
{t, but his friends will have the odds great- 
ly against them of getting the letters in 
4 salvable position, 
e how the letters are mixed. 

possible when the last anc 
herwise, Even when they 
are the solution is 
intricate. Figure 1 shows the plan with the 
letters so placed that they can he moved 
ahout until they are in the position of 
Fig. 2 

It can be shown 


thematically that 
quadrillion ways 


hee of trillion ways more than stated, but 
ider these negligible. 
material may be used in the 
construction, but the puzzle will probably 
ative better satisfaction if a little thicker 
wood is used for the blocks. In this ease 
the strips on the bottom board, as shown 
in Figs, $ oF 6, must be of the same thick 
ness. A sliding cover box may be made 
ax shown in Fig. 3, and the completed box 


with fis contents is illusteated i 


are ‘The upper strip. 
is 5 in, long. The two lower strips a1 
6 in, long. All the strips are fastened to 
the bottom board with nails or good liquid 
‘or casein glue, The spaces between the 
strips are 1 in, wide. and the spaces at 
the ends are 1 in, long, 
The twenty-one lettered blocks should 
in. square, say 
the 
will be 
to have 
ectly’ square, 
to the wood, 


them true to size and pe 
‘The letters may be burned 

Four blank blocks, 15/16 by 15-32 in, 
as shown in Fig. 7, are required to fill the 
fend spaces left’ by the strips in Fig. 5. 


RIOIOM |-..: 


P 


S/P|U 


Ss 


EiL 


solysbie arrangement 
fe detaile. Figsre © 


ts (Fig. 1), and the final position (Fis, 2) 
“ss such ‘simpler arrangement than Fig. 5 
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‘These are movable. The sharp edges of all 
the movable blocks should be sanded off 
| The space between the lower strip and 

the border is left vacant to permit blocks 
being moved into it. In moving, the nar- 
row blank blocks are to be kept horizon- 
tal and are not to be twisted into an up- 
right position. If solvers show a tendency 
to do this, a full sized square blank ma 
be substituted for the narrow block below 
block ¥. Then nothing will be gained by 
twisting the others, 

Tt will be noticed that the order shown 
in Fig. 1 forms the words: “Can room 
helps put nicely." This is an anagram on 
Porctae Sciesce Moxtaty which sug- 
ests the editor's willingness to consider 
Useful suggestions. It would be more 
erammatical, perhaps, to say “Cam room 
nicely put helps,” but this order will be 
unsolvable unless another narrow block 
is introduced as indicated by the dotted 
line below the right-hand edge of AI in 
Fig, 2 and by the alternate bottom board 
shown in Fig. 6, This modification will 
make any order of letters solvable, but the 
solutions will be correspondingly’ easy. 

Other anagrams on Portia. Sctexcr 
Moxtutty are: “One par, in copy tells 
much” and “Run! Help! Iceman lost 

© orler, 
cording to. the 
et of letters, but one solution for Fig. 
1 will be given’ next month, 


ADJUSTABLE WIDE STEP 
FOR USE ON LADDER 


standing ont ladder rung Tor foag periods 


NYONE who has worked for long pe- 
rods. whi ing on the rungs of a 
ladder will welcome the comfortable step 
illustrated in the photograph above. It is 
merely a 1 by 6 in, board long enough to 
Fit between the uprights. To each end is 
fitted an Leshaped strip of iron 34 in. 
thick and 114 in, wide. One end of each 
strip is bent to fit over the rung, and at 
the upper end five }4-in, holes are drill 
1 in. apart to allow the step to be adjusted 
level. Two iron rods. 34 in. in diameter, are 
bent’ as shown, and the bottom of each, 
where it fits into the holes in the strips 
is given a slight upward turn to prevent 
| slipping H.R. Pace. 
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‘A MIDGET PLow” 


The fw sen ie te all 
eat bore Sire made wih hls raver 


_——— 


JA finishing patiore eagrivings rows of dow are often 
run through by a special tool under a magnifying glass to 
lighten pars of the picture. This is done witha harp graver 
touched up on an tone yo that it will shave the copper 
dots to a thousandth of an inch cleanly and easily, 


Every expert craftsman and operator of machine cuttin 
tools know that a Norton Pike ofsone will speed up his 
work, and help him do finer work, He keeps his India or 
Arkansas oifstone handy. 

You will find a score of valuable suggestions in our book, 
“How to Sharpen.” Many an old timer writes us that he 
did noc know about some of the tricks of sharpening. Your 
copy is waiting for you. Send for it today. 


NORTON 
Use 


Extablished 1823 


what Epes PIKE “Products 


BEHR-MANNING CORP. Troy, N.Y.—U.S. Sales Representatives 
Die a~ 
Please send me free the Norton Pike Book “How to Sharpen." 


New —_ 


Addr 
Ms desk 
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PEAKING of farm relief, what 
about the poor pigs? When they 
complain about an odor, boy, its 
some odor! Less 
than pigs shy at foul Wie Ya 


eee aes loves to 
have pipe 
cid es thenghe al feces 


For instance, no living thing, pig 
of person, ever drew away from Si 
Walter Raleigh's mild, fone mi 
ture in a smooth, 

Theatre Kita: Batis sd 
isfy the smoker, and delight nearby 
non-smokers. Try a tin of Sic Walter 
Raleigh on your nest store visit— 
the tin wrapped in gold foil. You'll 
sce why particular men have adopted 
this fine tobaceo “whole hog.” 


Brown & Wiliamion Tobsceo Corporation 
Louiwille, Kentucky, Dept-¥-310 


| Send for this 


FREE 


BOOKLET 


Preventing 


Model Railway 
ACCIDENTS 


Herman W. 
Overbeck 


tells how to 
keep your trains 
on the track 


ta at ths polos are sure to be i rc- 
janis damaged by the fal to ie beet 


Four 1 stows a cure for derlinets at 
ing fence 


too far, 
“The fence posts should be nailed to the outer 
surface of the cured step, which an be of 

ih wood, sy 1/16 by 1 in 
re thea nse to he Css 


St the elevated platform on which the teak 
Bid. “Tf sou do not wish the guard rail to 
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_—— 


| be too conspicuous, give ita coat of black or | 

dark brown paint.” It will rary be noticed. | 

If you have continual trouble with cars 
roing’ off the track at curves and switches, 
Even when the trains are operated at slow 
Speed, your first thought is that something is 
‘Wrong with the curved pleces of track oF the 
Switches have become bent. If an inspection 
shows the track layout in sood shape at all 
points then the difficulty may be a tare ob- 
Scure rouble. "Figure 2 shows one of these 
‘mysterious defects “caught in the act.” Look 
carefully and you will se that all three wheels 
ff the heavy Pullman car track nearest the 
Tocomotive are lifted clear of the rail. The 
truck was not propped up for the photograph ; 
was lifted into that position every time that 
particular locomotive and car hit a curve. 
Careful examination showed that the coupler 
‘on the car had become slishtly bent through 
‘collision. "Tk coupled freely and seemed all 
right om straight track, but on a curve It 
cramped so badly the car was lifted off the 
track as shown, 


ENDING the coupling back into, proper 

position eliminated all trouble with that 
train, Beeause the end of the car is lifted in 
eh ‘eases only at the curves and the lifting 
is quite smoothly. done, eateful observation i 
required to single it out {rom the normal 
movements of the train, 

‘Another cause of ‘derallments that i still 
more batting, although fortunately more 
fare, is shown "in Fig, 3. An ordinary 
passenger car_of somewhat ancient vintage 
Suddenly developed a tendency to hop of the 
rack without. any” apparent provocation, 
Sometimes it woul leave the rails at every 
curve; then it would behave itself (or quite 
‘while, only to start jumping the tracks every 
time it pased over a switch 

‘A careful examination. showed that the 
contact roller which supplied. current to the 
far light was to blame. Partly through nat 
tural wear and partly as a result of a wreck in 
‘which this eae was involved, the contact roller 
Supparts bat become worn and. bent sufi 
ciently to allow the roller to swing aff to.08e 
Side so that i edge caught on the third ral, 

"This did not affect the oper 


fasy 10 see what happened when it struck & 
Switeh frog oF a curve when in that position, 
‘The cute, of course, was to bend the roller 
support so that It doesn't project downward 


far enough to permit this she swing. 


HE question often arises as to what is 
the maximum bank permisible an. the 
curves. of a model railroad, andthe best | 
methods of banking the track. igure 4 
shows the resull of an interesting experiment 
Along this line. 
far and a bay ear were set up om straight 
pieces of track on table that had been care 
fully leveled. Then the track sections were 
tipped up by means of piles of small cardboard 
squares to the point where the locomotive and 
ars would just remain on the teack. Te was | 
ound that the locomotive would remain on | 
its track up to an angle of 20 dex. Both 
the passenger car and the box eat fell off when 
the langle was made to exceed 15 deg. The 
difference isof course, due to the fact that the 
low-set motors give the locomotive a lower 
center of gravity 

Tt is obvious that the max 
angle cannot exceed 15 deg, as otherwise a 
train will be tipped off the track if it happens 
to stop on a curve, 

Furthermore ia train estopped om a curve 
that is heavily banked and the locomotive is 
Started with a jerk, the yank will be in the 

rection of the low side of the bank and the 
‘whole train will be deraled—or at last that 
portion of it on and close to the curve. 

i probably the stiffest banking 
bee practical if you ex= 
pect to stop trains (Continued om pase S1) 
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‘A locomotive, a passenger | f 


Get this big, fascinating new 
S2-page 1933 LioNEL Rail 


road Planning Book...FREE 
AT YOUR DEALER'S. 

moat facinating 

mn have, get ths 

ig. new gorgeonnly illectrated. E2-page 

Uibnel Model Railroad Planning Book: Tt 


tell you (I) hove to plan and lay out a 
‘miniature railroad system atl (2) what 4 
(prt to make it true to life ta the last detail. 
No other book can give you what this new 
1933 Lionel Model Railroad Pla 
Book does. It alfers you 
track layout combinations tobaild; it shows 
you the latest switches, signal towers, 
Iris, ennels, semaphine aystemse—in 
ing you need to make 
Tt ahows how 


have a great 


with batteries of powerful loco 


motives hauling. great strings of freight 
“ah and cabooses, 


How to get your copy FREE 


dep 


‘sell Lionel Elect 
‘aod accesories, Here, atone of | 


store, hardware, 
‘or sporting Bowls store that 


ahs youn et yur ey hs un 


book, 


Nore J 
Biel Dhar 
Sith 


alutly fre. 


to ue and wo will send. you this 
‘expensicr book by return mail, provided you 


‘enclose J0e to cover handling and mail 
‘cits. Please act at once. Only a limit 


Supply’ of these books is available, 


Lioxss. Conronanion, Dept. S-1, 15 E. 


p 


Keep 
Your Copies of 
“POPULAR 
SCIENCE’”’ 


In Beautiful New 
Binder 


There Js v9 mach wl informatio, in 
Popular Science’ Monthly that many readers 
have asked us to supply them wich 3 binder 
In which thy cao hesp's permanent he 

‘To, meet this demand we have had, de- 
signed n beautfal new Binder. Bound in 
{ieply embowed Ancrafe (looks lke leather 
<li frever) with the fae ofthe 
Zine and’ cameo design stamped in 24 Karat 
Gola'on the cover, This biner will securely 
Hold’ 6 copies of Popular Science Monthly 

New copies can be slippot iato the Big-6 
Binder as envy as inserting a. lett nan 
envelope, 

‘There is nothing to get out of onder—n0 
screws to. work, Mose, no. keys 10" Bet Joe 
‘This binder will lasts lifetime. 

“The binder is as beautiful a it js wseful— 
it will be an omament 10 any ibeary cable, 


Only $2.00-Postage Prepaid 


Bought in a store this binder would 
you $3.00 or more. Because we are. ha 


them made in quantity for our readers we 
‘ean make you the special price of $2.00 line 
‘cluding. all delivery charges, 


net Seger Seb 
Sew Vor 8° 

ewe sr me our Ble Rind tnd dep 
Ino Arh oar Scone Stank 


SOUTH f BEND LATHE WORKS 


839 E. Madison St. South Bend, Tnd. 


80 © Thine onan advertemest signifies the approval af POPULAR SCIENCE INSTITUTE OF STANDARDS. 


BLUEP 


RINTS 


to aid you in your Home Workshop 


10 ASSIST you in your home workshop, 

Porcias Scirscr Mosratcy olfers large 
blueprints containing working drawings of a 
number of. well-tested projects. The biue- 
prints are 15 by 22 in. and are sold for 25 cents, 
4 single sheet (except im a few special cass), 
Order by number. The numbers are given in 
italic type and follow the titles, When two or 
rmoce numbers follow ome tthe, i means that 


Flying Airplane Models 
Bremen (Junhers, St), 9:80—___§ 
Lindbergh's Mosopia 

Nieuport XVI 26m. 180-301 


100 
333 
7 
pe 
3 
Wit tall sit paceton 200 
‘Seitbon Motorboat Combination (13, ext 
song e 100 
‘wie 9 
iS 
203 
$0 
203 
290 


18yjlt, Ramabout oe “Bpertbon 
se iene er 


i aie pattern 
Furniture 

3s 

3s 

3s 

‘Mabogany Trimmed, 7 28 

Boab-Bettom, J 3 


Eat Table, Magarin, 
Fireside Bench, Coloni 


there are two oF more blueprints in the com= 
plete set 11 the leter “R” follows a number 

It indicates that the blueprint or set of blue- 
prints is accompanied by photographically il 
Tstrated instructions which supplement the 
drawings, Ti you da not, wish this supple- 
ment, omit the letter “R" from your order 
and deduct 25 cents {rom the price given, The 
instructions alone are sold for 25 cents each, 


Ship and Coach Models 
tConstracton ite ave ayalale tn) 
(ome of Ue mete ‘Soe page 74) 


Bark, Scenic Hall-Model (13%G-in), 108-4 28 
willy, 


cee 
se Rit araE aR 
Eemitton (Svin,Hal) Shha9-R 
Creve Wagon Cin) ogo 
sc Inigo ta tena) 316 
Deeper "ME preston Sis Hil 
Serna Rees OU Lt 
Gatton Revenge (iin), 34397 388302 
Spanh Tretnce kings wea 


‘Guven'e (isin) FIBA 80 
Concord (2034cin), 1056: 


R 
Sedan Cha 
Stagecoach, 

ie 


81 to ti 
‘Feu Soout, Attn, Racing, 106-107 


Bin Racing, 40 
Toys 
icra Cockpit with Conta, doom 28 
‘aed. Avimainy Jigsaws 86 EY 
“louse, Colonial, 7 3 


Drill Prees, Lathe, Save 
Domp ‘Trac, Fire ag 


Miscellencous 


Science Month 
S80 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 
numbered as follows: 


ese i your me ad ales ve 
‘en's parte bee ised 
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‘on the curve, And with 10-des. banking, you 
‘wll have to be careful about starting a train 
unless you are backing it, in which case the 
thrust tends to hold the cars on the track, 
(Of course, you could tip the track up to 15 or 
even 20 deg. forthe eurve at the bottom of a 
Jong down grade, and it certainly would per- 
rit high-speed operation around that curve, 
but you would have to be careful never to al- 
low a train to hit such a steep bank except at 
high speed, ae 

Tn any case, bankl 
sections back of the curve on each side so that 
the tipping motion of the train will not be too 
abrupt. The simplest way to bank track is 
to fasten it down with sultably sized blocks 
ff wood under the outside end of each cross 

if you have more than one locomotive and 
your track layout includes a crossing, you ate 


should start several 


INsutaTeD 
THID-PAIL 
SECTIONS 


" wo 
4g.on 06" 
CROSSING 


almost sure, sooner oF later, to have a damas. 
sion at the crossing unless you take 
prevent i 


‘A study of the diagram will show you that 
current is supplied to the track through the 
tossing in one direction when the switeh arm 


is in one position, and in the other direct 
when the switch is moved to the other Ja 
‘Obviously, the switeh cannot be in both posi- 
tions at once and. therefore two trains can 
never reach the crossing at the sume time. 

Tt desired, med and green signal lights can 
bye connected! into the elreult im parallel with 
the tack sections to ive 4 more realistic ef 
fect, The length of the isolated third-ral see 
tions supplied by the two-way stitch Ww 
pend on the coasting distance of your trans 

he sections should be long enoush s0 that a 
train approaching the erosaina at {ull speed 
will stop before reaching it ifthe switch fs set 
Tor the other direction 


TIN FILINGS OVERCOME 
BRAZING TROUBLES 


A rrarrerty smooth and uniform flow of 
‘metal in difficult brazing jobs ean be obtained 
by adding one part of block tin flings to ten 
parts of the boras used as a flux, Ordinarily 
there are times when the brazing metal refuses 
to flow except in spots, T have had this ex- 
perience when brazing special nickel steel con 
Rections to copper covered steel tubing. used 
{or acetylene gas piping. The use of the tin 
filings, however, overcomes this dificulty 
quite batisfactoriy—Hanouo Brain. 


MOUNTING PRINTS ON MUSLIN 


‘To movxr blueprints, maps, or large prints 
fon muslin, frst stretch the muslin on a frame 
and wet it. "Then coat the back of the print 
or map with a paste made preferably of rice 
our and press it on the moistened muslin, 
being careful to avoid wrinkles and aie blisters 
Do not remove the muslin from the frame 
until thoroughly dey=—C. K. 


| 
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You can als 


ays TAKE 


OFF TOO MUCH—4éat 


..Here’s the 
ONLY WAY 


to PUT WOOD BACK again! 


"T'S easy to take off wood. Saws and 

chisels, planes and bits do it beauti- 
fully. In fac, it's so easy that very often 
one takes off top mach, And that's the 
end of the job... 


Unless you have a handy can of 
PLASTIC WOOD on the bench. For 
PLASTIC WOOD is the only “tool” 
that will put wood back again. This 
amazing material replaces what's been 
taken off so perfectly thar no work is 
spoiled, no effore is wasted. 


Mistakes occur in the best of work- 
shops, so have PLASTIC WOOD on 
hand all the time, Remember, it's like 
purty in your hands, and just as easy 


to use, But once on the job, it hard~ 
ens like real wood (which i is)—and 
ie stays hard and won't crack, if applied 


according to directions. Then you can 
scrape, plane, sand and paint it, And 
it holds screws and nails. Ask for 
PLASTIC WOOD in any good hard- 
‘ware, paint or department store. They've 
all got it, in cubes or cans, and in nine 
different colors, 


FREE sbows 200 money-saving ways 
BOOK ¢o use PLASTIC WOOD 


opr sie REE stra book 
‘bkastic WooD. 


In. Sen 
aay wes fot 


Here’s 
TRIPLE 
PROTECTION 
for TOOLS 


Oiled with 3-in-One, workshop twols 
are protected three ways. As it lubricates 
it cleans working parts and guards them 
against rust. Three fine oils—animal, 


mineral and vegetable—are blended in | 


3-in-One to make it provide this triple 
protection as no ordinary oil ever can. 
Use it regularly to save expense. Handy 
cans and bottles. Sold everywhere. 


3-IN-ONE OIL 


‘eomts CAMERA 
Moot wt 
Aston Wale, Gromd Gis Frewine wine 


pruiuits 
‘Ne Double Exposures with “PAL KOM 
A THinns and COUNTS for vous 


[ADJUSTABLE CLAMP COMPANY 
The Clamp Folks @ 
Chicago, U.S.A. 
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moking Stand 


DESIGNED ON 
SIMPLE, MODERN LINES 


a this way, the bottom and the crosi-lap joint will be 
‘eaactly the same distance apart on all four of the legs 
The grooves and rabbets should. be cut 14 in. deep. 
It i best to saw part way down inside the lines or 
the grooves, ss the wood splits easily lengthwise: when 
a chisel fs riven in with a mallet. Saw the rabbets across 
the ersin and chisel from the end. Finish all grooves 
ani rabbets with 2 router plane, if available. It's very 
important that_they are all cut to. the same depth, 
The stand may. be doweled or. screwed 
ther. If dowels are used, they” should 
4 in, In diameter and at least 114 In, 
Tong. Lay’ out the position of the dowels on 
‘ess, Clamp the joint, the bottom, 
tivo opposite lees tozether ‘while borin 
the dowels If the dowels are. cut. 14 in 
shorter than the depth of the holes, the 
clamps can be ‘placed over them and the 
stand clamped tightly together when gluing 
Pat glue in the grooves and rabbets and on 
the ends and ges of the cross-lap joint and 
bottom. Dip the dowels In give and. drive 
them home 
Before slung, four 7/32-in, holes should 
be bored through the armé af the eros-lap 
joint, 1Y5 in. from the ends. They should be 
Countersunk on the underside so that the top 
later be fastened to it with screws, 
The V4 by 114 in. strips of wood, which 
the screws as the case 


may be, can be planed and. smoothed. with 
scraper and sandpaper ina jig.as shown on 
the drawing. They’ are located on the legs 
with two small brads, which can Tater be 
Withdrawn. Clamp a plece of wood over the 
strips while gluing. 

The top should be made from two or 
thre boards 
one. wide more likely” to 
warp, Joint (plane) the edges of the boards 
by clamping them side to tide and planing 


By Herman Hyorth 


ted ‘Prieriples o) WeotserRieg 


SMOKING stand of modern desi 
ch as the one illustrated is a Useful 
tle piece of furniture, and it can 
‘matle from odds and’ ends around 
‘By varying the height and: width 
for by adding 4 shelf, the stand may 
be used for other purposes—tor ex. 
ample, am end table, a coffee table, or 
‘stand for a large ornamental vase, 
flowerpot, or statuette, 
‘The construction, is quite simple 
First, plane the stock for the less and 
the ‘top crosspieces, which have a 
‘rons-lap joint, because these parts are 
‘of the same width and thickness. 
more convenient to make the cros 


joint from one piece 20 in. Jong. in- 
‘Stead of from two pieces 10 in. lonz, 
since it is easier to plane one piece {0 
“mensions than two, 

When laying out the joint as shown 
fn the detail drawing, be careful to get 
i in the center so that the four arms 
(of the joint will be of the samne lenzth 
If the joint should be too tight, de not 
‘ry to force it together and do. not 
try to make the cuts wider. It is much 
eaier to plane a little off the sides 
(of each member to reduce their thick- 


Plane the bottom, which is eisht- 
ed, to exactly the same width and 
Tenth as the eros joint 

“The joints in the lees where they 
Sit over the bottom and the cros- 
Jap joint are now laid out and cut as 
shown on the detail drawings. Place the 
lees edge {0 edze and square lines 
across them all at the same time. In 
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two at a time. Be sure that the joint fits. 

‘After the top is planed and smoothed to 

ize and shape, itis placed face down on the 
‘bench with the lower part of the stand on 
top of it, Be sure that the grain of the top 
runs in the same direction as that of the 
bottom. Center the top by measuring from 
its edge to the face of the leg. Fasten with 
2-in, No, 12 flathead screws 

‘The feet for the stand may be sawed 
from ‘ piece of wood planed to an octagonal 
shape lengthwise, 

‘After @ thorough cleaning up and sand- 
i, the stand is teady for finishing. It" may 
be’ stained “in two 
tones or painted in 
two colors. Clear 
and colored Tae 
quers may aso be 
ted. Tm any case it 
Will ‘be: most elfec- 
tive ifthe strips and 
edges of, top, bot 
tom, and feet ate 
stained oF painted a 
darker ‘color’ than 
the test of the 


the stand 
stained, it may 
finished with (hr 
or four coats 
very thin shellac 
‘The shellac ‘should 
bev thinned © with, 
alcohol until it i as 
thin as water, Let each coat dry at least two 
hhours and rub down with No. 2/0 oF 3/0 
steel wool. Finish the last coat by rubbing 
it with crude oll and No. $70 waterpeoot 
sandpaper of powdered pumice stone. 


List of Materials 
Dewriin TW, 


Wotton 


To 4 12 
Veet 4 i 
Dowels Ho round 174 
Screws in, Now 12 
Screws iain, No. 8 


FASTENING MACHINERY 
TO CONCRETE BASE 


Mycurses may be fastened to concrete 
Aoors with lag screws if the concrete is thick, 
enough. Dril'a bole with a star drill 4 in. 
Targer than the diameter of the screw. See 
that the floor is level where the machine isto 
be set, and measure carefully where the holes 
are to be drilled, If the machine is not too 
heavy, place it in position, mark the holes, 
and then move it to one side while drilling 
them, Make the holes larger at the bottom 
by slanting the drill, or we a smaller dill 


To hold the screws temporarily in a ver- 
ical’ position, twist two wires around “the 
shank and spread the ends out ‘to rest 08 
the conerete. Dip the screws in hot paraffin, 
Dut ‘only enough to give them a thin coat 
place them centrally in the holes, supported 
bby the wires, and pour melted scrap lead 
around them. When the lead has set hard, take 
‘out the screws, remove the wires, place the 
‘machine in position, and tum ‘down the 
crews with a’ wrench. 

‘This method is especially useful in damp 
places, for imbedded holts may rust off and 
to renew them the concrete iiself must be 
replaced. If a lag screw rusts off, merely re- 
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place it-—Cuantes L. HL ists 


© Tools in 12 


|New “Delta” Drill Press Is 
| Woodworking Shop in 


ONE UNIT! 


RILLING, boring, mortising, route 
ing, carving, sanding and shaping 

\ tee are the major operations Sou eam 
Ferorm licen on the ew “Dela” 

joorype Dell Pree. Ths amazing 6-in- 


"ool throushou 
teresting features, 


‘Presa’ Bering. Routing, Kanding 
imentsand 8 fal 


10-Day Trial 


EASY 
TERMS 


monTisina 


Smsent Pints fil an mail the came 
‘reste coupon below-—TODAY? 


FREE CATALOG! 


on, 3778 North aon Br 
atone Winona 


CHANGE ATTACHMENTS 
o Lustantly 


CARVE, DISC, 
DRILLGKIND, 


| 


“WISCONSIN ANHASIVE COMPANY 


83 


A BETTER 


If you want to get the best shine you 
‘ever had and save money too, clip the 
coupon below. It will bring you a handy 
Home Shine Kit containing a real bristle 
dauber, a genuine lamb's wool polisher 
and a big tin of high-grade, economical 
paste polish, This Kit is worth 50¢, but 
we send it to you for only 25¢ with the 
‘coupon below. 

Remember that good polish not only 
‘makes shoes look better, but actually 
preserves the leather and makes shoes 

shoes, paste polish 
is best ‘we suggest 
Bisby Liga Mt yoo want Meter 
_shines for less money, elip coupon now! 


‘oN Ni, 


Low Prices 


oy Jn, Push the ends throush to the 
ni the white piece, tie securely, and cut 
On Easy a 


10 Day ‘Triat this, the case is wrong-tide out, Find. the 


To curss the cil-feed tubine and valve 


he reservoir ine 
, connect a tire pump to soe outlet at 
ime and blow out the entire system. You 


‘make an improved lighter for a stove 
of this type by cutting 2 piece of lamp wick 


SQUARE-KNOTTED CIGARETTE CASE 


Mar. "33, p. 68, Abr. #7 
Sane 9 #3. Tay p05 Sei. 968 


CLEANING THE PIPES OF AN OIL-BURNING STOVE 


just wide enoush to be inserted into a dis- 
carded brass curtain tod of small diameter 
The wick can be pulled out from time 10 
time as required —H, J. Cuanmenaxn. 


Whew ordering back issues of Porctan 
Scusck Moxtity, ease send 35 cents for 
wack iisue except the current one und. the 
Free isines immediately preceding. These 
four issues ere only 15 cents cach 


a 
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Viena 5 
pT ever Littl 


Fold-Flat 


Wooden Beat Fol in one 
inners Cay oe-rameing 


Wilson 


= 


= 


SHIP MODEL HULLS 


(Continued from pase 60) 


the profile, inching the sheer, and cut 10 
test nes! Thee pieces will, of coune, be 
Cot right and leit. Then make the templates 
tn shave down as before. If you have ac- 
ces (o 2 band saw or even a circular sw, 
itll save considerable bor 

Tormake 2 bulwark, takes pice of thin 
vhitewood or white pine about twice the 
Uepth of the bulwark, lay thie along the Hull 
utd. fastening i” wth thumb tacks i 
hecenaty, and tse’ Sharp. pencil fo mark 
fn it the line ofthe deck mete holding 
the forward end to the correct Rareout, Cat 
accurately to this line sed, measuring rom 
that dst, mark the right eight and cat 
early 0" i Clue and lightly mal this in 
Poston, whether placed ina rabbet in the 
Ket! or’ st to the waterways, Tt maybe, 
Bat sito teem fo team the fo 
ward end of Seep it in boiling water unt 
pliable. om 

‘The remaining work consists of the small 
deck. fitings, spar and. riasing. ‘For the 
deck houses aed the tke, you wil the your 
Jucdement whether to build them up of cat 
them from the sli. Spars and other smal 

ings will be described in x following at- 
tide 


ELECTRIC GLUEPOT 


(Continued from page 50) 


rivet heads to guard against possible short 
circuits. Examine the wiriag carefully, and 
then coat the whole with a. 34-in, layer of 
furnace cement, Fil the ‘can with water 
fand hook up the low ‘heat to bake the 
‘cement securely in place 

All that remains’ ie 
Use a hardwood block for the base, boiling 
this in paraiiin to make it waterproof, The 
Contact points. are’ threaded from 3/i6in, 
stock, and should be properly spaced to take 
a Mandard electric-iron plug. Arrange the 
ontacts—low, second, and high—to  corre- 
spond with the gear shift of your eat. The 
central post, of course, is the’ common ter- 
‘minal for all heats, Amembly- of the switch 
Ebest ‘done by" booking the ‘wires to. the 
[posts then fastening the posts to the block, 
Sind finally fitting the block to the can by 
fmeans of machine screws. If you use bare 
Wires, make certain that they go in as 
Widely separated as possible. 

Paint the cans aluminum and the switeh 
black. 


TURNING LARGE CASTERS 


Ix suortxc planos and other heavy fur 
niture over hardwood and cement floors, the 
work can be greatly facilitated by using 3 
monkey wrench to turn the casters in the 
direction in which it is intended ta move the 
piece. In the cate of hardwood floors, the 
finish is much less apt to be marred than if 
the piece were pushed by sheer strength 
without considering how the casters. happen 
to be set-—H, 0, Camuxcrox, 


fit the switch 


AMAZING NEW 
STOVE DIRECTS 
HEAT RAYS 


Gives choice of dir 
re rected 
radiant heat or circulat- 
ing warmth 


salves you just thorpeet 
= all day, all niente 


maces ane at Re 


The vapor 
ing Burner 
uses light domestic ha 
eit" The fuel reseraiat 
is removable or cova 
sient outside fining, 


Ask your deater tor 
SUPERFEX Hest bire 
or demonstration eo 
for ree bookierg™ S24 


gto Arrow 
etlon of eh 
iran 


Wanted ... trom 
Model Railway Fans 


short amicls, hin, suggestions of intrest 
foal shone who have st intaturevavoad 
Snstem or intend 10 Puld one Each tre 
ite ert wth oe o car 
(iano alld ween ato ede 


me ae nhernaton swt 
SSUES he EuecerSore 
5 REMERCTION Purse Nenoune Roo 
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NITRO EXPRESS 
MAKES ANY SHOT- | 
GUN SHOOTFARTHER | 

AND HARDER 


As a telescope sight increases 
your range of accuracy with a 
rifle, Kleanbore Nitro Express 
Loauls increase your killing range 
withashorgun.Inany gauge—12, 
16, 20 or the litle -110—there is 
a Nitro Express Load that will 
add many yards to your reach, 
and many pounds to the smash: 
ing, shattering action of your 
un. They are the highest de- 
velopment of far-reaching, extra 
power loads. 

Like all Kleanbore shells, 
Nitro Express keep the bore of 
the gun free from rust and pi 
ting. This reduces the number of 
deformed short, allows more shor 

every charge to reach the 
‘mark, and makes patterns more 
uniform and even, 

REMINGTON AKns Conran, INC, 
TRIDGHPORT, CONS. 


ALWAYS SHOOT 


YOU Can Do 

This Easily 
fou c's iasine he Jor 

Praia 


CAMERA TROUBLES: HOW TO CURE THEM 


bback and carefully Inspect every: crease and 
crevice as you move the Tisht ack and 
forth. Of course, other liehts in the room 
should be turoed out. When vou spot the 
hole, cement over it a thin picce of leather 
sch as may be cat from an old glove. Use 
any” of the flexible cements recommended 
for Keather. Be careful to place the futch 50 
that it will not Interfere with the folding of 


Tt ako & posible to have a light leak 
throush the "camera bods. althowsh this 
trouble is rarely encountered. “When it docs 
happen, it uoually is at some point inthe 
joint where the back opens to fermit Toad 
{ng the film. Such a Jeak i dificult to Bind 
by any simple, direct test, but st often can 
bbe cated bs’ a careful inspection of the 


Joint at all points, Tm most tases it will be 
found that the evige of either the back of 
the opening in the 
‘eamern body. has 


Tecome bent oF 
damaced in such a 
way that the Tight 
i not stopped by 
the usual two right- 

angle corner 
‘ometimes, in- 
deed, the mere <dip- 
pin amas of the 
lack ‘paint at the 
bottom of the 
grooves of the joy 
IC'the ‘body: and 
Tack ‘are made of 
alurninum, will per. 
‘mit enous light to 
De refleeted around 
through the joint to 
cause fogeiog. ‘This 
fe often the cause 
fof mysterious cases 
of “occasional “for- 
fing ina camera 
that normally ives 
ble 


‘bo such 
‘The ‘camera may le lamp 
for example. be left ‘eliows aide in 
for several days 


where strong Haht strikes the bad place in 
the joint, thus spalling one of the films 
“Touching ‘up with at black paint often 
fs all that bs necewsary to get complete Tight 
tichtness- Furthermore, a eamers should be 
Kept in a case at all times when not in use. 

Every amateur photographer occasionally 
makes a mistake in judging the distance to 
2 nearby ‘object and the result is a fuzz 
‘out-of-focus picture. Whea, however. pic~ 
ture alter, picture i fuzzy, in spite of the 
most careful focusing, especially if the de- 
{hil fall shot to pieces at one or both end 
of the film on horizontal shots, it i+ time 
to look for serious trouble 

At the time a camera leaves the factory 
the axis of the fens fs exactly perpendicular 
to the plane of the film, and the focusing, 
Seale is" correctly adjusted. Subsequcnily. 3 
jar or hump may throw these setts out of 
true. The lower of the to views of 3 room 
Interior shows what may happen. Thi ic 
tore was taken with a folding camera after 
its owner had. accidentally. dropped. it and 
the lene support had hecome bent back 
wand, Note how fuzzy are both sides of the 
picture. Anyone casually landing at this 
New would at once condemn the lent a+ be 
ine a poor ope. Vet sce what happened aiter 
bent the lens support forward till the axis 
‘of the lens was at right anzles to the film. 
‘The upper of the two pictures was taken 
from ‘virtually the same paint of ew —same 

‘opening, samme shutter speed, same Hight= 

ing, same eversthing except that the lene was 
occupying He correct position. 1 i quite 


obvious, from a study of these two pictures, 
Ghat a jar or bump on the lens standard is 
a serious matter 

Tf sou have reason to believe that your 
‘own camera is not quite right in this respect, 
iis an easy point to check. All you need 5 
any standard. type of ‘carpenter's or ma- 
chinist's square fitted with am ordinary bub 
bie level, Place your camera on a firm table 
as shown in the photograph at the. beein- 
ning of the article and put strips of pay 
or cardboard under the front or back of it 
ll the square placed against the back shows 
that it fe absolutely Sertcal, Now care(ully 
place the vertical leg of the square so that 
I ontacts Both upper apd lower ds of 
the lens barrel. If the bubble is in the center, 
our lens is perfectly true in'that direction, 
and you can repeat the test with the camera, 
set as for taking horizontal pictures 

‘A’ slight error is 

allowable — perfec 
tion’ is dificult to 
attain — but any 
thing’ more than a 
slight “displacement 
‘of the bubble indie 
fates that. the lens 
support should be 
trucd. Unless you 
are an expert me- 
hanic, this job, 
Should’ be tured 
‘Over to a competent 
‘camera repair’ man 

‘Aside from the ef- 
fects already shown, 
any. forward. oF 
backward bending 
fof the lens support 
also throws the fo- 
using scale out of 
Adjustment, since it 
‘moves the’ Tens. as 
& whole nearer to, 
fr farther from, the 
film than the point 
for which the focus 
ing scale is set, 

‘Once in a while 
the focusing seale is incorreety set. A. more 
common trouble Ie that Ure focusing S316 
pointer has been accidentally: bent, 

Checkin the focusing scale of any roll- 
film ‘camera—and that also includes home 
movie cameras—is neither dificult nor com: 


Seding pintole 


plicated. Anyone can do it, All the appara- 
lus you need is'a sheet of white paper, pal 
ff sciwors, a fountain pen, and a tape meas 


Ure, First cut the paper into rectangles about 
215 by 1% in, Make a large zero on one 
piece cut slihtiy’ reer than the rest. ‘Then 
Fetter two pieces with & large figure 7, two 
fal-them with figure 2, and s0 an up to 
Tend cach so that it wil Mand upright, 

Place the ‘camera on a box about a foot 
above the oor, or above the ground if you 
‘with to da the Joly outdoors, and place the 
figure Oat the distance trom the ens. you 
wish to check on the focusing scale. Place 
the ther numbered papers in two. rows, 
tone ‘leading toward the camera and the 
ther away: from it 

Assuming that the focusing scale is cor- 
sect. takine a picture will ive you the 
Fesuit shown in the first of the diagonal 
Views on pase 70, ‘The fisure o will appear 
Sharp, and the other “numbers. will appear 
progressively: more fuzzy. 

Te, however, your focusing, scale, isnot 
correct. Sou. may. seta result such as. is 
Shown in the second diazonal view 

“The remedy: depends on the construction 
of the camera. Either bending the pointer | 
for changing the position of the seale will do 
the trick. 
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STOOL HEWN IN SINGLE 
PIECE FROM BIG LOG 


COT one eee from a short section of 2 
Targe Tog,.a stool like that illustrated 
arouses the curiosity of all who see it, yet it 
‘can be made with comparatively ite dix 
cally 

‘This particular stool is 15 in, high and was 
hhewn from a log 18 in, in diameter. The legs 
are 3 by 3 in. in cross section at the point 
where the lower 
band is placed. Tf 
a larger oF smaller 
fog is used, these 
dimensions may be 
‘modified, 

‘Select the end = 
you wish for the ~ 
top, ‘saw it of of me 


square, and jive it a coat of linseed oi to 
retard checking. With a ape and a carpenter’ 
Sel square, lay out the legs and lower band. 
fand draw them on the log.” Make a tin, dee 

ut 3-in. below the top all the way around, 


tusing a ‘hand saw. Bore larse holes, where 
shown below, boring to the center. ‘Try 0 
holes parallel with the plane 


bore the up 
‘of the top. 
‘as deep at possible without « 
Teas. Cut the lower part of 
Tower line of the band with a 


mallet, chisel, and saws, remove’ the wood 
between the legs, taking tare not to split the 
band, Shape the less roughly and then lx 
ut the band 1'in, wide and 3 in, high, Tt 
should meet the lees evenly all around. Split 
(off the surplus wood with a chisel and finish 
the legs and band. 
Leave the circumference of the top as nature 
shaped it, pro ‘ot too irregular, Fill 
‘wood composition 
and smooth the top with block plane, file, and 
Sindpaper.” Coat the piece with shellac, fol- 
lowed by varnish or, If you prefer, furniture 


wax or polish —Citantes Watttick, 
{SAW I DEED ALL ABOUND 


one r Howes 
Tocentea 


1p SAW TOROLES 


How the log is Iai 
‘bored, ands sketch of the completed atau] 


WALKER-TURNER CO. 


Announces 


THREE NEW LINES OF DRIVER POWER TOOLS 
THREE PRICE RANGES 
SAME HIGH STANDARD OF QUALITY 


Home Cxarrswex will be intensely interested in the 
hundreds of new mechanical devices embodied in these 
newly designed machines, Walker-Turner Co. gives 
constant thought how best to help home craftsmen to 

Jake more money, have more fun, These new tools are 


something you y and show to your neigh= 


Warxee-Torven Co, Ine, 2103 Berckman St, Plainfield, N, J. 
Ti like to see your new catalog of DRIVER TOOLS, 


Name 


Address, City. State 


Uf yom wnat like a sample blee-print nf = suable pce of funiture you may 
"rcdone ton tontaeobe oF amps) 


GET INTO THE TOY BUSINESS 


‘ASOUR MANUFACTURER 


Flying > 
SCALE MODELS esis: 


fel |Pepe e 


AEROPLANE SUPPLY COMPANY, tee 


WIN THIS BICYCLE 


BOYS! Here's your chance to win a 1933 deluxe model 
motorbike—ithout a cent of cost. Comes fully equipped. 
Fleet as the wind. Easy riding. Besides, you can win Your 
choice of 300 other prizes and earn CASH PROFITS. It's 


5 Nae 


OUPON- | ca 
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lass, 
anything = 
ber mend le 


A remarkable 
parent, waterprot 
wuse. Superior to ll 
miveilage, 25¢ a cube at drug, sta 
and hardware stores. Get folder 
‘Uses from dealer or DU PONT, Dept. P-10, 
Wilmington, Del. 


BOYS!—send 
for Free Book 


“How to Become a Chemist” 


Listen, to this, 
boys. Would you 
like to know how 
to write letters in 
secret code ink? 
Would you like to 


—or lighting a can~ 
dle without touch- 
ing the wick? Would vou like to discover 
bow to make a dazzling chemical rain- 
‘You can perform all these 
perimenls—and hundreds 
you become a Gilbert Chemist 


Right 
ow—send coupon for free illustrated 
booklet. 


‘The A.C. Gilbert Company 
XS" Erector Square, New Maven, Comm. 


ae vs Ree 


Peace sen felted ble, 


Leonard F. Merrill 


Espert cxsotoman wel Maine guide 


HIE man wise in the ways of the woods 
“does ot take chances with his health 
when ie can be avoided. -A little acc 


if wot attended to, may’ be the 

Cause of very painful and even fatal alle 

ments such as blood poloning oF gangrene 
‘rus store is not found 


40 the wise man prepares for emergencies 
before, the hits the trail for the country 
beyond the ese of ization 
‘emergency. oF first-aid kit to be de- 
scribed was anembled by the author and has. 
roxed, after several Years’ experience, 10 
fall that is requited for minor accidents 
and” comme “ 


sei one like 

Contents of Kit. The first step in making 
the kit is to assemble the following: Blunt- 
pointed scissors and sharp-pointed tweezers; 


‘commercial first-aid 
Kit containine mer 
curochrome (or Io- 
dine), absorbent cot 
ton, iauze. and a 
hesive tape; a salve 


PREVENTS SUFFERING 
ON THE TRAIL 


he unuenine te laxative pil 
‘iss ta, wits wae te eat 
Totton, on rou Toots an Wapping 
them paper, ap ootache tot eas, 
Sater pce’ ot tin feat or 
coat tb whie'ar the trees ene 
Tiaut Ts nvlone; other pec othe one 
imei rin wile and 16 30. lomt 
piece ot eater tar cant] esi 
Heer than the other aidan 1 i 
THe KY. Pace the score at he lower 
ca the wn lee of ether‘ ake 8 
aoe ever then! waht matron bp 
scvlns te wip chia the’ fbr the eos 
to'he ses ofthe alors Leste about in 
tea the scr Bean a he ests 
ted make t loop forthe tess The att 
Tow stn of feather need not be et Between 
{Sch athe lope ot maybe we te Tet 
fackine ceo? eather The ots it 
take eafdboar contin comey nex. fole 
Inved bya al ofthe laatve pis fethathe 
ut unsentine, apnlentor, nh aft pn 
itr ai lope hve Ween tener th 
art Told he hi Fo ait prop 
ihe lower of acura td sould te faded 
tip ui is smal oer the, topo the 
fait ten the other ad folded 
on top af tht, The top 
tr saline no 
tmctared td ct of ens 
Tae room eno fou 
fdove map lancer On he 
Pat the top hall of a sap 
feet 08, tha to eh 
caer Ki in pace 
mark the postion of the 
Tower hit ‘of the tenet 
fd pa at on ig 
fompletce the Meet 
ioe emi at 
f 


rorners as shown 

‘ing Cave. Place the 
folded Kit on a picce of 
paper and mark around it 
to-make a pattern the cor- 
rect size, After” marking 
Bsrownd the kit in Uhe first 
position, turn the Kit uy 
fon ite’ edge and math 
rowed it azain. Be’ sure 
that "the Tower bottom 
‘alse ison the same line 
that it was in the first 
‘marking, "Do the same (0 
both ends and. the top 


swell poisted at 
Soh fags fs cee 
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Work 


Make Beautiful 


i @ CATALOG 


| Jas Off the, Press 
is Mie 


Lt. Wm. H. Wenstrom’s 
All Wave Portable Set 


oy 


IT’S EASY TO MAKE 
BIG SPARE TIME MONEY 


‘Send for our free plan on how to make 
$5100 to $15.00 1 week in your spare 
time by taking orders for Portas 
Scirsce Moxtatty {rom your friends, 
No selling required. Turn extra hours 
into extra dollars, 
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‘aan Fourth Bre ‘Wow Yorks Me 


‘edge, placing the kit back in the fist position 
fand then turning it to the new position 
before making each tracing. To the top edge, 
which is to be the cover, add a length equal 
to one half the width of the Kit. On the 
sidepieces or ends add about 34 or ¥% in. 
to allow for the scams. On each side of the 
top, add $4 in, so that the cover will project 
slightly over the sides when the ease is fin- 
ished. 

In sewing the case, the bottom of the 
end piece is sewed to the middle piece frst, 
then’ the other end is sewed all the way’ up, 
and finally itis necessary to go back to the 
other end and finish that. The case may be 


conn oe 


oo 


cee 


riveted instead of sewed if you so desire, 
but it will stand more abuse i sewed. 

‘Cut two slits in the back of U 
‘enough 0 accommodate the belt 
Fin. apart, Put the top ball o 
fastener in the cover piece 
half in the front, and the whole job is 
finished, 

Tf you ate expecting to 
of the country, that has 
you should include in your 

Mat snake-bite outfits th 

Feady’ made up, These are obtainable at most 
ddrug stores in the snake section and can be 
included either in ‘the hit itself or carvied 
fn the ease with the hit 


STAIN MADE FROM STEEL 
WOOL AND VINEGAR 


Ax rvesrexsive and unusual stain for 
wood is made by breaking up a quantity of 
steel wool in vinegar and allowing it to 
stand Tor a few days. Teshould be exper- 
fmented with daily because, as the steel 
wool disappears, the solution will become 
darker, All shades can be obtained {rom 
Wweathered gray to brown and then black, 
When the desired tone is reached, the re 
‘maining steel wool should be taken out. The 
Color of the stain will then remain ‘constant 
Trmitations of weathered, antique, or burned 
Sinishes can be obtained by. applying the 
stain to the wood and rubbing with rotten- 
stone and liquid Boor wat —C. E. Avny. 


CUTTING LUBRICANT FOR 
HOME MACHINISTS 


machinist requires a small 
9 lubricant and coolant, 
hhe-can mix an acceptable substitute for the 
commercial product by takin equal parts of 
‘motor oil, lard oil, and a fairly strong solu 
ton of caustic soda—H. J. ¢ 


BAMBOO FOR CRAFTWORK 


A rew dumps of bamboo planted ian my 
yard in Wichita, Kans, several years ag0 
how produce about fifty shoots from 8 to 
12 ft. long each year—aseful material for 
making model airplanes, kites, garden stakes, 
and even light fishing rods—RED. 


cl in a section 


| BUT NOW YOU'D WANT 
A ROADSTER 


You's laugh te vee a couple going oat 
for an evening on an aldashioned tandem. 
‘Yet perhaps you can't see anything funny: 
at all in with oldfashioned means, 
vdern shave is just 
bieyele. 
and 
when you use Squibb, 
‘Shaving’ Cream does double: 
wuk, First it help: razor, Speeds it 
wp. Smooths out its path. Makes it glide 
with ball-bearing ease. Then Squibb's helps: 
the face. Maker it supple, cool, and clean. 
For this shaving cream contains eile 

tial to the comfort of the skin. 

‘Try a shave with Squibb’s, See if you 
don't like the womfort it gives you while 
you're shaving, and the daylong comfort 
it brings L Send 10e to E.R. 
Squib & Sons, 2110 Squibb Building, New 

enerous guestaze tube. 


‘And there's alow Squibb's Taleum 
te complete the shave 
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eying Vsensh! Ite ching beauty lane for yours, 
‘thou caro renewal ne pacing rubbing. So 
Uaioe hardware stores in Clear Gl, Dull Fash 
sd detain colors. Colo cad wil be en fe 

‘equest, with namer of nearby dealers. Paar & 
Lanenrsine, 155 Tonawanda Steet, Billy 8. Y- 
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POACHING MADE BIG BUSINESS BY GANGS 


(Continued from pase 31) 


shrewdly guessed how the money had been 
obtained and notified the government. Fed- 
feral men traced the check to a St. Louie 


| fur deaker and brought the operations of 


the poaching gang to. licht 

in addition to their illegal trapping, these 
men had been hijacking the furs of other 
poachers while they were on their way to 


Known to 
stop rezularly for gas and oil, After they 
have ‘held up the drivers and stolen the 
cargoes, they race for the same markets and, 
‘not uncommonly. sell the furs to the same 
‘crooked dealer with whom the original gang 
hhad intended to do business 

‘Recenths, half a dazen large-scale attempts 
to smugek beaver pelts into the United 
States {rom cloved-season areas in Alaska 
hhave been exposed at ports along the Pacidic 
coast. ‘Customs officials. at Seattle, Wash, 
hot Tons azn, discovered 1,200 pelts hidden 
under a shipload of dried fish, Anoth 
UUme, they ronfseated. 15,000 "worth of 
beaver, skins which had been cunninghs 
secreted behind false bulkheads in the bold 
(of a venel, and a third time, they made. 
haul almost as valuable when they found the 
furs concealed between decks on a tramp 
steamer 


SCIENTIFIC detective work, not lone ago 
‘uncovered a smooth-running “under. 
round railroad” operated by. fur poachers 
fa several eastern states. This 
trapper outlaws had worked out 
of slipping the pelts north ac 
Canadian ine, putting borus. brands 
nding them back to New York 
is as Canadian furs. The law 
every” beaver pelt, shipped 
from a Canadian province. to carry a special 
brand formed by tiny: perforations prod 
4 


the exe of the 
mony that _bro 
‘method of marketing the furs. A resulting 
Change inthe Canadian Iaws now requires 
that all beaver pelts shipped to the United 


Gangs are preying 
fur farmers. They toes poisoned bait 
Into dens of fores and then cut theit way 
into the enclosures and carry. off the animals 
‘as soon as they ary dead. Ina number of 
instances, they have drugsed female foxes 
fand taken them alive to be sold in other 
parts of the countey for breeding purpose. 
‘The owners of such farms are installing 
alarm systems and in some cases are en 
Circling. their pens with electrically charged 
‘wires to hold olf the fur thieves 


OUNTY faking fe another activity: of the 
‘outdoor gangsters. In many parts of the 
counts, a bounty is paid for the scalps of 
predatory’ animal, such as wolves, wildcats, 
Coyotes, and mountain licns, which prey 
lupon livestock and. poultry 
‘One gang in Kansas i said to have reaped 
18 profit of nearly $150,000 {rom fake covate 
Scalps. I workrd in collusion with several 
unscrupulous Missouri fur dealers, who sup- 
lied senthetic “covote scalps” by the thou- 
Sans at twenty-five cents apiece, Operating 
in eighty differeat counties, where 2 bounty 


‘of 4 dollar a scalp was offered, the crooks 
leaned: up a. fortune. In many’ cases, they 
Substituted dow scalps for coyote scalps, 

In another instance, gang was caught 
collecting bounty: an the same scalps over | 
and over asain, I worked. with dishonest | 
county clerks a+ partners. 


ECAUSE there is no standardization of 
Dbounts payments, each state setting its 
fown price. érooks are able to defraud the 
sovernment in another way. They trap the 
predators” animals in states where thes: are 
Abundant and where the bounty’ is low and 
smuzle the scalps into the states where the 
bounty i high and the animals few 


For example: New Hampshire counties 
pay twice as much for wikleats as do Ver 
‘mont counties next door. South Dakota has | 


i eehriad Mae boomy as wanes es | 
North Dakota. Colorado pays 850 for | 
Soomats Noes. waik Caltoras’ pas 
Stents 220" Wario 416, ang Kovac | 
arg ge yee ed 
icy wel Tae hodneotes St conftag 
eee 
fk a 
Fiat beppon rtd in Wacom 
Th ste oles nasdlog eutt of 6 
for each mature timber wolf killed within 
fe Sonton Tas cyber sat at 
wise ieoe bettie tue th 
thon hae ani Conegpaty ans of 
‘Sips re soe in hoe Ser aan 
oe tec hehe bon eternal | 
oer oe 
a moet 
mena’ Eye we 
sees which he had taken | 


from a supply obtained in Canada, and col- | 
lected fram $60 to 800, Officials finally ‘he. 
ame suspicious. “They” checked up on. ie 
moements and discovered that he had hid 
fen his cache of scalps where he thought no 

ever find. them—in the pulpit) 
find pursonace of a country church, 


NOTHER form of bounty’ plundering 
‘mate its appearance recently in. the 
Pacific Northwest. Several of the states. 
his rexion had banded together to exterm! 
te wiklcats. A special bounty” was offered 
or each one killed. ‘To protect against fraud, 


‘Bounty’ money. This worked all right 
tantil one clever ring of crooks discovered 
the similarity between the foot of the wild- 

that of the ocelet, a small predatory 
‘of Southwestern and Central America 
wang bezan smuzaling large numbees of 
fect into the counties where the {es 
fe paid and collected a small fortune be- 
Tare the deception was discovered, 

The federal sowernment in Washington has 
been opposed tothe. bounty’ “system ever 
since ite inception. "The contention of the 
government experts i that often the paying 
fof such fees actually increases the umber 
ff predators. animals. 

Th recent months a number of states have 
been revising their bounty and. game laws, 
seeking to cope with the activity of poachers 
and bounty fakers, Pennsylvania, for ine 
Stance, now requires the presentation of a 
Sizned afidavit, as well ay the deliv 


the predatory animal, befare 
ymient i made. 


any bounty 

Tn the meantime, Federal 
same wardens are pushing ahead 
concerted drive on the gangsters of 
‘who are trving to defraud the government 


fe open 


and exploit the wild le of the country 
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‘enough to correspond, and use a lens of 
six-tenths inch focus for the eyepiece. 

ying lens of 

sour eyepiece 


‘The small ones called “linen counters” 
are suitable. They are usually mounted in | 
a folding brass frame for the pocket. You 
can take this frame apart or mount it en- 
tire upon the end of the inner sliding tube. 


This telescope, made from two positive, 
or convex lenses, will give you an inverted 
image, as all astronomical telescopes do. 

In making my telescope barrel, T used 
a large cardboard mailing tube which hap- 
pened to be of the correct length, thirty- 
six inches. I lined it with black paper to 
prevent confusion of the image by light 
reflected from the inner surface. A slight- 
ly smaller mailing tube about ten inches 
long was made to slide easily inside the 
barrel. To this the eye-piece lens was at- 
tached. 

The magnified image you will see 
through a homemade telescope of this 
kind will not be perfectly sharp, but it 
will be clearer the longer you make your 
telescope. In other words, the optical er- 
rors of a simple spectacle lens are less 
portant when the lens is of six-foot focal 
length than with a three-foot lens. 

‘The next article wil show you some in- 
teresting experiments in photographing 
the moon and certain stars through the 
telescope you have made. We shall also 
find out how to make constellation maps 
by means of an ordinary camera mounted 
‘upon your equatorial telescope mounting. 
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Tent for stopping leaks 
auto “radiators, cracked 
water Jackets, seams in 
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foose hub caps, exhaust 
pipe and heater connec- 
ons, lamp and 

braces, ete,” A Smooth= 
On repair 
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afew cents. per repair 
tnd no special tools or 
Skill are required, ‘Mere- 
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AIR LEAKS IN POLAR WASTE HOLD 
SECRETS OF COMING WEATHER 


(Continued jrom pase 13) i 


ientify with ease the different moving 
masses, In addition, delicate instruments, 
Known as aerometeorographs, ride in special 
streamlined housings on the wings and auto- 
‘matically record not only the temperature 
bbut pressure and humidity as well These 
data collectors give the meteorologists a 
Complete picture of the air layers and form 
the basis for their super-accurate predictions. 
said to be thirty percent in advance of the 
Drevious forecasts, 

The same method is being tried for other 
parts of the country. Already, Krick and 
Kis “astociates ‘are drawing their air mass 
‘maps. reporting conditions from the Midway 
Island in the Pacific, across the United States 
to Hermuda and irom the Hering Sea to the 
Gulf of Mexico, 

Some of the moving masses of air in the 
northwestern part of the United States have 
been found to be as resular as clockwork. 
One. of these is the curious Chinook Wind 
fof the Rockies. It goes up the side of the 
‘mountain range warm and moist and de- 
scends dry and cool. gradually regaining its 
warmth as it nears the valleys 


N-HIS computations, Krick takes into con- 

sideration the eflect of the mountains and 
valleys on the air currents along the $00- 
mile air-line between Los Angeles and Salt 
Lake City. Ordinarily, for instance 
flows down {rom the table-tands of 
and Nevada through the Cajon Pass, be- 
{ween the San Bernardino Mountains and 
the San ‘Gabriel Mountains, into Southern 
California, “Not long ago, one of the mail 
pilots ‘had a thrilling experience near this 
pase when the currents suddenly shifted, 1 
Report of the rapid-fire change in the al 
fmasies was given special attention in work- 
ing out the weather forecast for the follow 
ing, twenty-four hours 

Fred Kelly, veteran airmail pilot, was 
Dowling along’ with the Nevada wind on his 
tall. As he neared the pass, be found that, 
the air was being, forced directly over the 
mountains, falling like a cataract, only to be 
defected upward after striking the earth in 


the Los Angeles basin. As he crossed, the 
mountains, Kelly held the stick back to keep 
the plane climbing in the downdrafts. Sud: 


deni the machine was dealt a terife blow. 


of a watch, 
Irma downdrai, dropping, t thirty ks 
an hou. into an updralt, ising at the same 
Speed. The instantaneous vertical change was 
ity miles an hourt 


THER pilots, satherine data on 
currents, have met experiences just as 
thrilling. One Weather, Bureau Aer in. the 
Middle West, for example, “passed out” at 
15.000 feet, overcome by” fumes {rom the 
engine. His plane drifted throwzh the sky 
Simlessl- for nearly twenty minutes before 
he tezained consciousness and made a land. 
ing. Another pilot climbed a Weather 
Bureau ship over Chicago to 18.000 fet 
At the peak, with the wind blowing eichty- 
five miles an hour and. the temperature 
standing at forts’ destees below. zero, the 
engine couched and stopped dead. Unable 
to make headway against the gale, he was 
‘arried backward and came down in a city 
Street, one wing-tip tearing throuzh a line 
ff telephone wires as he landed 
Metcor track streaking fire across the 
sky, recently enabled astronomers to discover 
now fact about air currents in the strato- 
sphere. Through their telescopes, they ob- 
Served vertill hurricanes rushing. upward 


at 150 miles an hour throush the thin ais, 
Dr. Charles P, Oliver, astronomer atthe 

University of “Pennsylvania, reports that 

fourteen observatories, strung between New 

York City: and Fredericksburg, Va. observed 

and measured these winds while charting the 

fight of Leonid meteors” last November. 

Two unusually larze meteors enabled them | 
to make their discovers. They left lingering 

trains behind that floated and were driven | 
upward at an ansle of fifty-five degrees by | 
the stratosphere wind 


NALYZING the formation of clouds to 
Siudy the movement of air masses is 
tecent innovation of German meteorlogi 
During the past sear, they have. been eat 
Joguine the chiractertcs of lous in te- 
lation to diferent air carents Incidentally, 
they" have learned the ear-marks of clouds 
through "which a plot may” suelydescend 
‘with the assurance’ that the air will be clear 
Tor several hundred feet abave ‘the ground 
im this work, two new high-alitude cloud 
forms ‘have been discovered. "Named after 
ther dicoverers, the meteorologats, A. Lohr 
tnd Kurt Wesener, they are known ae ° Lohr 

‘oud stripes and “Weeener alt waves 

or fifty. years, ackntste- have ieved 

re are tides inthe atmosphere, st 48 
there are tides nthe sea."But only within 
the pst wo sears hae they een ale 10 
meature the rise and Yall of the ait pressure 
Taupe trom he atraction ot the moon, 
cording to Dr. J. Bartels, of the Depart: 
‘ment of Terria Maznetiom of the Car- 
fog “Tnatitution, Washington, ‘D.C, the 
comparison of tens of thousands of baro- 
inetrc readings "has shown that. when the 
moon i directly overhead its pull reduces 
the presure reading tWo-thousandthe of an 
inch under the reading when the moon is on 
the horn. ‘There are four acral ties each 
Alay juntas there are inthe ocean 

‘An announcement rom Cambridge, Mass, 
reports an attack oma different angle 
pom the mystery. of aie “currents and. the 
things they carry in Bowing fom one_ part 
of the world. to another, The. Rocke(ler 
Foundation, hay made a. fndncil grant 0 
the "Masachunets Institute of "Technology 
for che purpose of carrying-on revearehes of 
the daibation of ‘pollen, Bacteria, and ine 
Sects by the alt current. 

“Thus bit by’ bit, new facts are being ac. 
cumulated about the currents and tides of 


the ait. 
FA22LY more than two centuries ago, 

scientists knew 40 little about the laws 
underlying movements of the atmosphere 
that they. thought the trade ‘winds of the 
tropics were formed by the “breath of the 
Sarvasso weed,” In the “Philosophical Tran 
actions” of the Royal Society, Dr. Martin 
Lister, the Enalish philosopher. stated that 
inasmuch as these winds were formed by’ the 
breath of “only one species of plant. they 
naturally. blew in one direction. On the 
cther hand, the great variety” of plants and 
trees giving of breath on land resulted in 
confusion and winds that blew from every 
Point of the compass! 

Tn the 200" Years since that fantastic 
theory was published by the leading seientific 
society of the time, we have advanced, far 
in the study of air” Today, we are making 
increasingly. rapid headway in charting and 
‘exploring rivers that rum in the sky- Tamor- 
row, these researches, which the World now 
watches with eager interest, may" solve. the 
mystery of weather and enable us to under | 
Stand the moving masses of ale that play 
soch a vital part In our lives. 
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FIND INVISIBLE CHEMISTS 
WITH A MICROSCOPE 


golf ball delicately set upon a slender tee 

‘Naturally we shall want to add some of 
these specimens 1 our growing collection, 
‘To do +0, we mist first understand that the 
spotes are of such a nature that, should we 
place them under a cover glass and seal them 
fn, they would be crushed and rendered use- 
ea So we must build up a cel. 


CLEAN slip glass is placed upon the 
turntable, described in 2 previous isste 

(PSM, Feb. ‘3, p. 47) and a circle of 

Canada” balsim is’ made with a brush and 

permitted to dry, Mote circles are added, 

fone of top of the other until a cel 

Tciently 

call is then ‘covered with another dab of 

Canada balsam and while the balsam is wet 

afew of the spores are_gent 


1 nLA Microscope Marve 


called Stemonitis Splendens offers a rare form 
‘eauty. Its stems form clusters that reach 
inch high." Stemonitis Splendens is found 
fn the shaded margin of a small pool. Some 
fof the tiny. stems, carefully collected, are 
placed ja a box containing molst earth and 
fed home. The true beauty of this mem- 
‘ot the family’ can only be appreciated 
through the 350-power obj 
‘The mycetozoa, In spite 
play'an important part ia, 
hot nly accelerate’ the decay: of vesetable 
matter but they also break down orsanic 
Combinations of chemicals snd transform 
them into tecessary fertilizers. These diminu 
tive creatures are proficient chemists apd i is 
maceivable that the human race owes its life 
to them. “AL any rate, they 
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photomicrographs, have written me of th 
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Werall ll parts 


Sat 
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faupeets, is the same as 
raphy; that is, the better the 
Shorter the exposure and. the better the 
picture, While a SoO-satt lamp, costing 
$60, will serve this purpose icely, the 
little ‘are light, description of which fol 
lows, stil better and may be put to 
tether for a few cents. The carbons are of 
the five-sisteenths-inch variety and may be 
ecught at any photographic supply” house 
‘They are held with set screws in two bea» 
armt bent into the shape shown from one 
‘quarter by one-eishth-lnch stock. Throus 
the medism of two small anale pices. these 
holders are screwed to the pron members of 
aan ordinary lisht plug. When they’ are presse 
down into a receptacle, the carbons are 
Twouaht into the correct position for stikine 

Either an electsic toaster or the heater ee- 

ment from a bowl heater is used in series wit 

fe light ta contro’ the current. A smal 
fiber handle i serewed on one of the bras 
members so that the are may be struck amd 
stheequently regulated, 

Te is best to place a tin housing over the 
are when it is inuhed. The light escapes 
through a small opening in the front. A 
crude metal reflector placed back of it will 
also help. Glass will not do because it cannot 
withstand the heat. 

This licht i rich in violet rays and it will 
bee found possible to take much better photo- 
‘micrographs with it.The worker, however. 5 
warned fo shorten his exposure time if he bas 
been using ordinary electric ilumination. 
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ecrets of Success. | 


TORIES THAT WILL HELP YOU GET AHEA, 


DENTIST SUCCEEDS 
ON “TRADING BASIS” 


EW men, who 
have lived in 

a small town 

for sixteen years, 

| have enjoyed a 


| more ideal loca- = 
— Me Fa ah 1g | Eee Save ate 


alongwith many 
| ay tet 
found that there 

; \e was not cash 
Beier be ike sone Rade Spek er enowEh £0)80 
fens wis for scr Hut etre da Snpthng abot | around. The old saying that dentists an 
sah cd i at physicians are paid last, proved true. I 

found myself truly in need. 

Surrounding my town is one of the | 
largest ranches in the world, There is | 
only about eight percent of ‘my county | 
S| in small truck and dairy farms. Conte 

quently, there are few people living out- 
side of the town proper. 

The town was supported by a branch 
of the Missouri Paciie General Office and | 
shops. Two thirds of the force were | ‘uo ou 7 inane 
| S2eee oot” Fumes doled ays moved | ats Swben ise ues. Fe 

avay or rented small acreage out of town | %.W. Sebeot ot Yelserm, Dee. 307.0 
| tn which to grow something to eat, while 

T sat in my office and worried 

Fortunately, I heard a lecture given to 
the County 4-H Club, The subject was 
fon preserving food grown within this 
county. An idea struck me: If they could 

cat what was grown here, so could 1 

So, when girls, boys or parents came in 

from the farms, I traded them my serv 

ices for their canned foods. The idea 
pread rapidly and soon we had canned 
corn, peas, beans, tomatoes, kraut, pickle: 
canned beef, chicken, chili, sausage and 
pigsfeet. That winter we hid many nice 

Re ACR R UGE wANTEO— Ambitions Men and wom 

wome-cured bacon, eggs, butter and even | oie 

fresh fish. Many ‘patients came in and | a_i 

ree ete ered) «°c: ACCOUNTANTS 

T ould need. s - 

traded with carpenters, painters, ga- 
rage men and tailors, I traded for sew- 
ing, washing, yard work and almost every- 
thing I could use or wanted except, rent 
water, lights, gas, "phone, materials and 

3 few necessities that called for cash. 

How to get that cash was the problem. 

My assistant carefully selected patients 
from our records who were still drawing 
poets salaries. Each week she sent out cards to 
roatedad gta a different group of these people showing 
the date they were last in my office and 


ee a "AN EXPERT | "minding them of the importance of 


COUNTANT 2222.7 eet es 


ssenterramsstesiratnansmare | clear pacts : RRMENT TOUS 


Bee 


BS Netter | “Neus she grouped the old acco 
SER ES CECE Ea | selecting those who probably could make | see-wee 
Sispeteerattversty memmaimnen | PIES and" (Contmed on pose 05) | 
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A Real Job Is 
Waiting for You! 


‘You high schoo! graduates who 
hhaven't been able to go to college— | 

You college students ho had to 
‘drop out after a year of two— 

You shop and industrial office 
‘workers stuck in routine jobs— 


Draftsmen Well Paid 


‘You wouldn't pass up a Drafting job if you 
realized how fascinating Drafting work is— 
hhow well it pays—and how quickly you can 
prepare for a real Drafting job by home study. 


Will You Look Over— 
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‘dwing youth aay am ulckly you due lena 
Bratt hose: Tee tye way thow You the 
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(Continued Jrom pase 94) 


carefully worded a letter asking them to 
make payments of fifty cents or a dollar 
at regular intervals thereby belping us to 
keep our doors open that we might relieve 
the suffering. The response was an agree- 
able surprise. 

‘One idea brought on another, Our cards 
revealed many children within the school 
age. Their names were listed and a greet~ 
ing sent cach on their birthday. Many 
came in to thank us and have their teeth 


tem highly. 
grown patients tomorrow 
\ ay truly’ 


aGOOD Job 


will have plenty to eat 

Above all we rejoice to say that we do not 
yy anyone who is in nced of our 

Kingsville, Texas, 
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OREGON YOUTH CREATED 
HIS OWN “JOB” | 


HERE is at least 
‘one person in 
Oregon who is not 
going to sing a de- 
pression song in aft 
er years whenever 
the 1980-33 period 

is: mentioned 
Standing amidst 
little wooden pen 
auins, dogs, cats and 
other funny animals 
and fowl painted in 
brilliant. hues, at his 
Oregon, twenty-year-old Fred Blatchford 
roadly when asked if the famous 


“Teant sy it 
it's jst tho past two years 

this work's aly 

© been pret 

busy all the time nd this-year T 
fad to put on three persons for full time 
employment besides myscll 

Working with wood was a hobby of 
Fred's as far back as be can remember— 
and further, according to. his parents, 
Dr. and. Mis. B. Blatchford of Salem. 
His mother ells that when he was a tiny 
child, the best way to keep Fred out of 
Inlschief wes to give bien a block ef wood, 
some nails and a hammer 

‘When be was eleven years old he dis- 
posed of few artices he bad made of 


wats FREES000 


Wood. ‘The ‘Blatchford basement was |E Saal}, 
Turned into a workshop and Fred set |! Wace n « 


himself to learn the rudiments of andi 
craft, He began constructing clever novel 
ties. Visitors at the Blatchford home saw 
these and desired to purchase them 
Friends of these friends came to purchase 

‘Two years ago Fred hod his first 
hunch that his (Continued on pace 96, 
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THE WORLD 1S- MOVING! 


These days it takes a sprinter 
[ to keep up 
* CRASH 


You can't stand still today! Things are 
happening, Old way ae lesing outs New 
methods are coming 
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Secrets of Success | 


HIS OWN “JOB” 


novelties might sell in a bigger way 
He packed a little suitcase of sam- 
ples and hied himself to Portland. He 
admits that he was actually a little sur- 
prised when one of Portland's largest 
Sores asked for the exclusive handling 
of the wood novelties at. Portland. With 
fortiied courage he marched on to other 
towns and met. with equal success. He 
was eighteen then, and. helping to put 
himself through his senior year in. high 
school, Working op, he also completed 
2 year of study in the law school of 
Willamette University at Salem. But Fred 
wasnt interested ia that_over-crowded 
profession. He wanted to work with wood 
nd colors and decorative materials. When 
he is financially able, he coafesses, he 
intends to study interior decorating 

Tn the meantime his father purchased 
4. once-upon-time nursery near Portland. 
‘The place is overgrown with many. va- 
rictics of wood that are dear to the heart 
‘of a wood lover. Fred now devotes all 
Of his time to his wood work. The Na- 
tional American Legion convention at 
Portland in September, 1932, was a find 
to him. Fred heard opportunity knocking 
and be opened the door wide, As a ‘cons 
quence Legionnaires returned to theit 
Nomes with many’ a. funny litle wooden 
animal, fowl, and what-not, in bags and 
pockets. In due time orders began coming 
n from these home towns. Fred is now 
selling to almost every state in the Union 
and there is one less boy among the great 
army of “The Unemployed.”—L. L. M., 
Silverton, Oregon 


Cash Prizes 


APHIS department will giv 
by readers of Popular 

‘which fe accepted for printing 
1% this magazine. 


Manuscripts. will, be judged on the 
individual merits of the case and cir- 


| OREGON YOUTH CREATED 
| 


‘by some method of edu- 
cational guidance, fitness for the job, 
of application to the work will be con: 
‘We are not locking for the 
“get-rich-quick” type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
iFaccepted, authors must be prepared 
to give Us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
hot responsible for the return of re. 
jected stories unless postage is pro. 
vided for this purpose. Address con 
tributions to Success Story Depart. 
ment, Popular Science Monthly, 381 
| ath Avenue, New York City. 
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TESTS SHOW STRANGE 
NATURE OF CHLORINE 


(Continued from poze st) 


ood bleaching agent for certain dyed fab- 
bries and flowers. By adding muriatic or sul- 
phurie acid to it, you can produce chlo- 
Fine—an excellent’ way for 
bain. the gas in his future experiments 
Bleaching powder also can be obtained in a 
prepared. form at most drug and grocery 
‘generally under the misnomer of 


For example, 
on a piece of 
paper immersed. ina bottle of the gas will 
take fire spontaneously and produce larze 
quantities of soot. A lighted candle and even 
small gas flame placed in 

bat 


When carbon combines w 

very useful chemical carbon 

formed. ‘This is the Tiguid used in many 

types of fire extinguishers and. ako ‘as 8 
raning. fd for ‘ant 

Using a small amount ef carbon tetrachl 

Fide, the home chemist can perform an in- 


lly, and ‘pass the vapo 
flats tube’ containing hot lead peroxide, The 


rachloride to 
feascous carbon 


dioxide, Th 


Clements fs what is known as double. de 


| residue by” was 
Blterine and evapo 
teur can obtain the kad 
{ture we in his home expe 

‘One of the 
fof chlorine is 
It is a eas formed by 
fand hydrogen, it disolves readily in water 
to form liquid hydrochloric acid. If the acid 
Ts often referred 10 a8 


is slightly: impure 


the water, a noticeable amount. of heat i 
en off. This cam be shown by rapping 


hydrochloric acid eas 
will be absorbed by the wet cloth and the 
Temperature will rie. 


LTHOUGH the amateur chemist can 

‘buy hydrochloric acid. cheaper than he 
fan make it, he cam produce small quan- 
tity. of it experimentally to satisfy his own 
curiosity. ‘Dissolve common salt ia a small 
‘quantity of sulphuric acid diluted to about 
Hall its streneth with water. The eas driven 
off when this mixture is heated is hydro 
thlotie acid as.” If thie is bubbled through 
‘water, hydrochloric acid will result. 


SECRET OF PURPLE GOLD 
SOLVED IN LABORATORY 


Gown ornaments found in the tomb of 
King Tut-Ankh-Amen were covered with 
beautiful purple film. The mystery of this 
coloring has ‘been salved. by Prot. R. W. 
Wood, of Johns Hopkins University, Balt 
mare, Md. At the time of their dicovery, 
Some scientists claimed that the ancient 
Exyptians new how to color gold, Wood, 
by” laboratory has shown that the 
purple is due to iron in the fold which had 
Been hammered and then heated. 
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NTO CASH: 


is | TRI-STATE COLLEGE 


to the uniform, while it retains some of the 
color associated ‘with the Mounties. Tt is 
blue with a gold ‘band. 

‘Other changes have’ come about in the 
uniform. ‘The motorized members now wear 
dark blue uniforms with old stripe.” Khakt 
hhas become. a more worn colour by. the 
members of ‘the force, often. with slacks 
instead of breeches and shining high boots, 
and minus the jineling spurs, the riding crop 
‘ofthe mounted divisions 

‘The mechanization process, the demand 
for a better and faster moving force has alto 

led another field of duty. Typewsiting 
WW a requirement for w success ul candle 

‘A good stenographer, capable of using 

repairing a typewriter, comes out of the 

‘of typewriting in= 
struction is now included in the coune for 
recruits. 

That same demand for a better force has 
one into acquiring better transport for those 
embers who patrol the very far north, who 

ime cannot use motor boats, ait- 
planes oF other fast methods of transports 
tion. Faster and sturdier dogs ate being bred 
bythe force. at vari 
Canada. Timported: do 


ows which ate the be 
porthland, A. sturdier, 
faster dog has resulted 

Will the machine age in the Mounted 
Police mean the end of romance, amor, 
and adventure? Tt is hardly likely. that the 
‘mechanization will spoil the reputation built 
| up in the sixty years that the force 


KENTUCKIAN'S SHOUT 
HEARD EIGHT MILES 


Ovr of Kentucky comes the report of a 
rman who, ina recent contest made his shout 
‘heard eight miles away. Loudspeakers, audible 
for dozens of miles, have been built, but 
nature's records for loud ‘voltes remain un- 
approached. Thunder has been heard as far 
35-100 miles away... What is believed to have 
been the loudest noise ever produced in history 
‘occurred when the volcano Krakatoa blew iis 
{on off in 1883, with a concussion that was 
hheard at a distance of 3,000 miles, 
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Patented or unpatented. If you 
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PATENTS 


WATSON E. COLEMAN, Patent Lawyer 
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[Sh7307 Cottage Grove heen eng oe 


PLAIN CLUES TO 
MOTOR ILLS 
(Continued from page 8) 


hard use of running over sharp 
"Vou bet it does," declared Gus 
wheel “bearing & Worn or else some~ 
thing's loose inthe steering ear. Either 
trouble would make the whee! wobble and 
sind “sell to picees om the pavemen 
“Then take sour lights," Gus continued. 
They're another good source of clues,” Be- 
tween your lights and your ammeter, 
‘ought to be able to find out anythin 
‘want to know about your 
“Flickering 
ty. Rood indication 


it, all you've 
ts, then your 
dash ‘and “dome 
fn all three. cases, you've 
to the tail list. If they. only Bicker when 
the’ tS are_on, look in the hes 
holds true 
Tights. flicker every time you 
switeh on the 3. took in the ignition 
circuit. Lights that fare up when you speed 
tap the motor mean that there’s a loose con 
nection somewhere in the battery and gen- 
crator circuit.” 

“Is there anything in all uhis stufl about 
smoky exhausts meaning trouble?” Canton 
asked. 

“In a way, yen” agreed Gus. “OL coune, 
you're oing' to havea certain amount 
Exhaust smoke when the Mm: d 
when it starts to pull out in clouds, watch 

UL W's white or licht blue, you've proba 
bly got too much vil in the crankease Or else 
the ‘oil you're using I too thin, A. black 
smoke that’s smelly; means the carburetor’ 
Set for too rich 9 mixture and a 
shows a combination of both 

fut" the exhaust. isn't the 0 
where smoke will give a tip about 
dition of your engine,” Gus continued. 


‘The 
blue ‘vapor that sometimes. pulls out of the 


crankcase breather pipe will tel you a heap, 
about your piston ‘rings and cylinders 
"What's the breather ot to do with the 


ings oF cyl 
{sbound 


ino’ the erankease. Natu 
the crankease, is go 

the breather. If it just s0 
probably doesn't mean “much but when’ it 
comes Out in pulls you ca 

‘one of the pistons is leaking 


“Gosh, you're a rezular Sherlock Holmes 
when 


Comes to ‘detecting the faults in 
ton exclaimed admirinely as he 
hed the starter button. 

“Well, you need to be to run a garage,” 
Gus told him. “Vou've sot to use your eves 
and your ears as well as your hands 10, 
along. No sense getting all messed up 
tease and oil when vou can find out thines 
fots easier by Wooking sod Hstening.” 


GAS TANK CAP MUST BE 
CHOSEN TO FIT CAR 


Ir vow lose the screw cap on your gas 
tank, be careful what type you buy to Fe 
place it. Just because it fits, it docan nee 
‘eaarily follow that i's the right cap for your 
ar. Two types are manufactured —one with 
2 small vent hole and one without the hole 
‘The vented exp is for use on cars wit 

‘wam tanks and the unvented cap i 
‘equipped with fuel pumps 


of this idea? 
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Now, no one ever asks adoctor whether 
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bbe present. 


The Patent Attorney's be 
make sure, so far as he can, chat all 
Tegal requirements have been met and 

in his cliene’s Patent Appli- 
‘eation;and then to give his experienced, 
‘whole hearted assistance to help obtain 
the best Patent procurable. 
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the crops above are a shade less green. It 
was thee faint variations in hue Unat the 
camera had recorded and which gave the 
| negative its puzzling wind-on-water appear- 
Not many miles north of Hicksville, 
the eye of another camera caught sight of a 
‘mysterious object on the bottom of Lonz 
Island Sound. It looked. like an_immense 
black crown, 200 feet in diameter. The puz- 
led cameraman examined the film a dozen 
times. He couldn't imagine what the object 
was. He was so curious that, on his next 
ir-mapping flight, he headed ‘out over’ the 
water to find out, Several hundred yards 
Rishore, he saw the answer 10 the rd 
‘sand fad been pumped up to fill in 
Thevshe of the see SenkenAebdow ‘State 
Park, nearby. the dredging had left’ a deep 
‘rown-shaped bole in the bottom of the 
sound which had resistered pure black on 
the km, 
Tmagine discovering a city beneath the 
"That was the thrilling, experience, 
weeks ago, of Capt. Joha T. Cull, 
dish Royal Air Force’ pilot stationed 
Ezypt. He was flying along the coast when 
| he’ sighted “something resembling a huge 
horseshoe on the bottom af the Mediter= 
ranean. He informed an Egyptian archaeol 
ost of his mystifying discovery. A. diver 
J Was seme down and’ he ascertained the 
horseshoe was formed by great columns of 
marble and red granite and the foundations 
‘of Tong-forgotten buildings. Among the relict 
he brought up was the head of a marble 
| statue of Alexander the Great. Some experts 
believe the ruins represent the lost city of 
| Canopus, which was a. fashionable seaside 
resort at the time Kome ruled Erypt 


(LS a tiny goat in the sky, an aie-map- 
ping monoplane toiled back and forth at 
18,000 feet over the Mississippi delta coun- 
try, two years ago, When the film, feeding 
through its camera, came from the develop 
fing tanks, later on, it recorded two objects 
the round that puzzled those who ex- 


ig-rag welt dated back to the War of 1812, 
it was the lat remains ‘of one of the re- 
doubts thrown up to fortify. New Orleans 
‘again the British. The doushnut of recs 
marked a lone-abandoned loop in the lower 
Missisippi. "The river had entire” altered 
ity course and a rapidly-zrowing thicket of 
trees had spruns up in the Fick sail of the 
abandoned bed. 
| © One chance observation from the ai, which 
| sct an airman wonderine, resulted in flying 
Investigators of the U.S. Department of 
Azriculture making extensive photographs 
‘of migrating ducks on the water of Chea 


jot was winging his way northward 
ie bay when he noticed a curious 
thine. The Bocks of eating ducks below 
seemed £0 form distinctive patterns on the 
seater. Can you tell the kind of wild duck 
| by the pattern it makes? He coulda't answer 
| the question. Neither could the Department 
| of Agriculture, But the zovernment experts 

Wwere interested in finding out. So, not font 
‘380, residents of the resion saw’ an. army 
camera plane plow back and forth methodi- 
tally over the bay recording on film the 
duck patterns for study and comparison b} 


HIGH-FLYING CAMERAS UNCOVER 
MYSTERIES OF LAND AND SEA 


Continued from 


24) 


government scientists 

Another army: photographer, nearly 3,000 
miles away, caught. an” alt photograph 
ff one of ‘the most puzzling of all the 
puzzling mysteries which have been sighted 
from aloit. On the brown, sunburned top 
fa ish desert mes. ot ae from the 
Mexican’ border in southern Californi 
camera resorted Ge "whhe oedines of tank 
men, strange four-footed animals and. im- 
‘mense coiled rattlesnakes cut in the rock 
presumably’ by some people of prehistoric 
Southwestern civilization, 

Gearse Palmer, a commercial aviator Ay 
ing between Blythe, Calif, and Las Vegas, 
Nev. first sighted the mysterious figures. on, 
the fnesa, A’ searching expedition from the 
Los Angeles County Museum set out to look 
for them. They approached within. approx 
mately a mile of the spot and inquiee 

th house for large figures cut. in thi 
earth by the Indians. No one there had ever 
heard of them. Tt took the camera's eye 
view aloft to discover their position, 


HIS was done by 
Lieut, Minton W. 


‘desert along the muddy Mats of 
the lower Colorado, 

“ising across the desert,” Liewt,, Kay 
writes in the Air Corps News Lette 
‘overwhelmed by the futility of finding any 
thing in this great expanse. of Tock and | 
sand, But Lady Luck was riding with me, | 
Upon appréaching the Colorado River, I | 
had hardiy-made one turn to. look the | 
country over when I discovered directly 
elow me an immense man stretched out 
tupon the brown roof of the mest as thouzh 
hhe tere taking a sun bath or gazing up at 
his ‘Maker, What a thrill 1’ got! T began 
cling, losing altitude, studying the figure, 
So intent was T that T did fot notice other 
igures forming a triangle with a base of 
about half a mile. Sergeant McAlko motiones 
te look to one side, and T saw another fiir 
‘of aman and then still another, noticed 
‘ako that there, were figures of animals and | 
snakes. 

‘The west “day, the men led the ground 
party to the spot. ‘The largest of the tri- 
Hnele of ‘giants measured 167 feet irom 
head to toe and had an arm spread of 
seventy-four feet, The smallest figure. was 
ninety-five feet high, They’ had been formed 
by scraping away the surface material which 
was dark chocolate in color and. reveal 
the under rocks which were whitish-tan 
hhue. ‘The secret ‘of these sprawling 
remains hidden, Some archarologists azar 
the conjecture that they. were carved on thi 
roof of the plateau, facing upward towar 
the heavens, as a religious ceremony to at- 
tract the attention of the gods gazing down 
from above. 


N YUCATAN, a couple of years ao, relics 

‘of even older worshippers were brought 10 
Tight by an aerial camera. Buried under a 
green glacier of tropical foliage, ancient 
Mayan temples no white man has vet seen, 
form mounds that rise above the level of the 
jungle. These mounds were recorded on pic~ 
tures shot from a fying Sikorsky by" Capt 
Robert A. Smith. 

‘One photozraph alone is enourh to make 
an archacologist’s mouth water, It reveals 
twenty such buried temples. dotting the 
junale within an area of ten square 
{temples no scientific expedition has yet been 
able’ to “Teach, e108, 
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HIGH-FLYING CAMERAS 
UNCOVER MYSTERIES 


(Continwed from page 100) 
In the near future, a party of experts from 
the University of Pennsylvania hope to cut 
their way into this Promised Land of 
Archaeology. 

Tt was on his trip to Yucatan that Capt 
Smith accomplished one of the cleverest bits, 
of camera detective work in the hitory of 


where lnder the vast foreste of this res 
lie ‘the remains of causeways built by the 

yyans. Trees rowing on such elevated 
hway's, Smith shrewdly calculated, would 
rise slichily above the average level’ of the 
forest and thus would cast shadows when 
the sun's rays, were coming almost. parallel 
to the treetops. He took off from the Isle 
‘of Carmen, in Yucatan, just as the sun wat 
tipping the eastern horizon and headed 
ward Belize, ia British Honduras, out over 
the desert,” one of the blank spots on the 
map of the world 

‘Above this limitless waste of june, he 
snapped his pictures, The results exceeded his 
‘expectations. The photosraphs showed. two 
fine black lines of shadow forming 4 giant 
X" and running ‘across the juncle straight 
1s strings for nearly a hundred miles! They 
‘marked the exact location of the ancient 
Buried arteries of travel 

Shooting a vertical picture during an air- 
mapping job, one of the McLaughlin. Aerial 
Surveys photographers recently spotted a 
mystery In connection with am artery of 
travel, not in in jungle but I the 
heart of > 


ywded section of 
the city near the East. River 
teenth Street. Like toy houses, 
except in half & dozen 
plices. Here two or three dwellings in the 
middle of a block would be turned squeegee 
‘as though someone had gone alont and 
sted, them at an angle away from the 
eet. While the cameraman was puzzling 
er this fact, he noticed that an imaginary 
line drawn throush the curiously-twisted 
dwellings would strike am ansling avenue 
running northeast from Astor Place 
An early map of the city cleared up the 
dle. The ‘olluct houses were still facine 
ancient line of the Ol Fitzroy, Road, 
a Manhattan artery which once. led {rom 
Greenwich Villase tothe East River, ‘The 
road had been abandoned in 1845, nearly 
ninety years before. Yet it was still leaving 
Hs imprint on the city, an imprint which 
had ‘been lost sight of ‘until the keen eve 


of the aerial camera added the puzzle of the | 


twisted houses to the Tons Hist ‘of mysteries 
W has discovered. from the sky 


MODEL AIRPLANE FLIES 
SEVENTEEN MINUTES 


Lacarren than a feather, a one-tenth-ounce 
‘model airplane, built by John A. Barto, of 
Roxbury, Mass, circled about for seventeen 
minutes and forty-seven scconde in a. New 
‘York armory recently. The fight of the 
midget’ craft seta new national record. It 
Was constructed with microtlm, or very thin 
cellulose, covering the wings 


PLANE CARRIES FOOD 
TO FAMOUS OCTOPUS 


Oceax crabs are being rushed by plane from 
New York to Chicago for Oedipus, the famous 
ectopus at the John G. Shedd) Aquarium. 
‘These crabs come from the New York Aqust- 
ium and are believed to be the secret of 
Oedipus! lonsevity, 
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e Do your walls 
begin to look 
ashamed? 


Doos it ditrons you to sew thon shabby 
looking erscks and hols that have devel 


oped inthe plaster... 1a wall, ceilings, 
the fireplace, elcet 
Tots or fisturcs, over the sinc or Duthtub? 


With Rutland Patehing 
‘easily men 


ser, ou cn 
‘walls once: 


forwall paper 
‘AE your pai wal 


feet 


paper or lelwonre sto 
Chic ksorholesarein ports 
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Instend. | 
Made by Rutan Fire Clay 
Company, Huthind, Vt. 
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BUILD THE “REVENGE” 


‘A.J. FISHER 


New Ideas now Salable 
Before Patenting 


[Have you pwnd practical nvention oe fl 
sain puienied fe unpatented? i's eebe 


Chartered Insitute of American Inventors 
arster Baling Ws 


NIGHT LIGHTS YIELD NEW MARVELS 


IN THE GROWTH OF PLANTS 


(Continued from page 33) 


have found that the cost of growing va- 


ows plants under electric Lamps is 
‘necessarily great. 


Tiloweate ho 

‘China aster, forced to fower December 30 
after planting inthe fall, seven-tenth cents 
pet flower, Boston Yellow daty, produced 
‘more flowers and longer stems, and flowered 
niinctcen days earlier, al 2 cost of one and a 
ball tenth cents. Lilac lavender stocks flow: 
ered Uienty-nine days earlier, at cost of 
three and four-tenth cents per ower stem 
Shirley popps, as sixteenth:hundredth ceo 
per flower, with the unlighted control plants 
‘hot blooming at all 

"The foregoing figures were obtained in 
fighting beds from six to ten pm. each day. 
luting eighteen 10D-watt lamps to light 200 
square feet of bench space 


[AURIE apt Pocich have found that the 
installation of a custly Hating. system 
ls not necesary- Standard reflectors, sock- 
fs, and other equipment can be used. Care 
must be taken, however, to see that the 
Wires are large enough ‘to prevent ove 
loading 

‘Some of the outstanding facts listed by 
the two Ohio State University: investigators 
Clear-elass, gas-filled mazda lamps of $0 
oF 100 watt size, burned from six to ten p.m 


Seam ee ee et 
ent Se aie ta 
Tos sn wh is 
cara es shh oat 
Birt ccecmioatige aay 
impinge eee ar 
ee 
Sec eee eae 
fens Scat 


Highs to give add 


jumination on cloudy: ‘days was 
be ineffective ‘because. the cost 
was too great for the benefits gained 


Reducing daylight ‘exposure by covering 
with cloth caused. early’ blooming of poin 
and “chrysanthemums. Black 


‘Application of shades oo soon after plant 
fing ‘caused short flower stems. "Removing 


‘produced under 
sade were the same as Sowers which 
srrew normally, except that the stem length 
was somewhat ex By eliminating day 
lisht from six pam. fo seven am. chesan. 
themums can be speeded up twesty-five (0 
fity-sie days, the tests showed! 


fring. "Chrysanthemums 


FOR he benefit of others who, may wat 
10 apply lighting control to plants, ether 
for the purpose of making a. greater profit 
it purely for the fun of it. Laurie and 
Poctch have made a few. recommendations: 

For giving additional light, use 100-watt 
mazda ‘limps spaced four fect apart either 
was, and eighteen inches above plants. Each 
lamp thus covers sixteen square feet. Turn, 
‘on the light at planting time for most plants 
‘and continue treatment until fully grown, 
Use Tone day plants only, those ‘which 
blossom in summer. 


For reducing light periods: Plant. chry~ 
‘anthemum not later than June 1, and place 
Shales over tops and. around. sides when 
plants are six weeks old.” Remove shades on 
Standard varieticn a Week or a0 alter ter~ 
final buds show, ‘and on. pompons after 
buds show color: For stevia plans, use 
black shades ‘rom September on, applying 
them at three p.m. aod removing them. at 
seven a: m. Continue shading for four weeks 


R. LAURENZ GREENE and associates 
at the Purdue University Agricultural 

Experiment Station, Lafayette, Ind, have 
heen investigating the practical side of plant 
forcing. ‘Theie investigations were carried on 
with mazda lamps ranging in size from fity 
{o-1:000 watts, mounted in most eases in bow! 
reflectors and) suspended fifty inches above 
the plant bench. Lamps were turned on and 
‘off with clectric time switches, and periodic 
‘measurements of light intensities were made 
and averaged for each experiment 

"The Purdue tests showed that, in general, 
artifical light used to lengthen daylight 
[ete aise sites "towering, thus re: 
rasing valuable greenhouse space for other 
uses; Induces ich plant to bear more 
owers, which helps lower their cost; and 
‘products longer ‘ower stems such as most 
Persons prefer. 

Other findings of Greene and his assocates 
include the following 

‘Light from $0- or 100-watt lamps placed 
{ity inches above the plant bench stimulated 
growth almost as well'as much larger lamps 
Low ight intensities over relatively Jong 
night-time periods—ten. or more hours— 
Reve found) to ‘be much beter thas high 
Intensities over short 

‘Some. plants iluminated only. when they 
were very Young seedlings responded 


entire life. "Some of these plants produced 
Ulossoms. sooner than thote which We 
treated all their life; while others seemed 1 
derive more benefit from light" treatments 
iter they were more fully grown, 


‘that in sunlight proved 
Uitra-violet sources should be screened 
forder to remove the harmful rays, it was 
four 


wy produced most 
‘1 100-watt mazda 
lamp. ina whitesenameled bow! reflector 
placed “fifty inches above the bench and 
burned for ten hours every night during the 
ife of the plant. 

Similar conditions caused the Orange King 
calendula to produce flowers in greater num= 
ber and with longer stems 
aster 


ilies seemed to produce flowers 
carliest when given treatments with a. 800- 
‘watt lamp for five hours each night, during 
the first twenty days after the plants ap: 
peared above the sol 


YEAR'S DIRTIEST DAY IS 
FOUND BY WEATHER MAN, 
Zo, rE hotest day of the year, the cok 


and the wettest day of the year, 
rologists are now alding to the record 


tay of 1082 
Sterate of 96 tone of dist and. dit 
ule mile of air sbowe the city. The clea 


‘On that date, there was an 


‘et month of the year was Apr 
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Nature Invented All of Our Tools First 


animal engineer was also the pioneer in in- 
Venting reinforced concrete, for that is what 
his building material of mud and branches 
really resembles, 

Tf you were asked to. mention one struc- 
ture entirely original with man, you might 
think i safe’ to name the skyscraper, of 
Which the Empire State tower is the supreme 
example. Yet even this giant among build 
ings was anticipated long ago in the struc- 
tres reared by" the termites of Alfie 


HHESE insects, popularly called white 

ants, construct thelr buildings of clay, 
which becomes. 20 hard inthe sun that 
everal_men can mount upon their tops 
Without "breaking them down. Under the 
domed root are floors upon floors of apart 
ments, for various purposes, connected by 
tunneled “passageways. "Iti a city. under 
fone roof, which is the term ako applied 10 
2 big, densely-populated ofice buildin 

Perhaps. when you hear that a termite’ 
building’ is “usually about twelve feet ish 
you will think that our comparison with 
the, 1200 foot. ‘Empire. State buiine is 
strained. Wait until you have compared th 
heights of these. two structures with 
atures of thelr builders. ‘The Empire St: 
building is only, 200 times the height of a 
six-foot man, while the Termite building is 
‘over S00 times as tall as its quarter-inch- 
hhigh architect and builder! Our most. f 

us skyseraper would also seem a trivial 
accomplishment to a giant 280 feet high 
Which ig the stature of a man, as seen by 
A termite, 

Almost everybody knows that. the paper 
upon which our daily news. is. printed. is 
made from wood pulp, In this we merely 
follow ‘the ‘example of the oldest paper 


makers In the world—the 
‘There hot-lempered trsccs had. master 
made the 

‘ands 


the craft ages before 
fit’ paper proviuced 

‘Wen man needed to capture animals for 
fond, he forme the idea of strap, besinnine 
pith crude pial and gradually perfecting 
iia tnare tnd he produced the spring ste! 
trap. et for milions of years, mature hat 
tren, ong the same idea ina tle North 
CSroine ret 


[75 pile Venus Fly Trap When this 
trap is set, it stands with the two founded 
hhalves of the leaf open. Three stout bristles, 
fone of which acts as a triezer, stick up trom 
the center of each half. Woe to the un- 
fortunate insect that touches one of these, 
for the two halves come suddenly’ tocether, 
and the teeth that fringe the edges are 
instantly dovetailed ike the fingers of 
‘hands 

lern industry has developed number 
fof trades in which the workmen must be 
constant: to fying particles of dust. 
Sand-blasting is one of these. A stream of 
fine sand is driven by: compressed air against 
the glass, throuzh the openings of a stencil 
batter, and fying sand’ and ass powder 
result 

If the operator breathed this constantly, 
the irntation would soon result. in uns 
trouble. He is. therefore provided with a 
musk, oF respirator, which strains out the 
fold particles fromthe ait by means of 
fine metal mesh so that they will not be 
inhaled by ‘the worker, One might think 
that this invention would be unnecessary in 
nature, yet almost every insect is provided 
‘with a device that is similar. 

Many ‘people donot know that insects 
do not breathe through their mosths. ‘Their 
‘ir ig inhaled and exhaled directly through 
the sides of their bodies, by means of a row 
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(Continued from page 15) 


of openines called spiracles. Nature's respira 
tors are the screens of minute hairs that 
‘protect these openings from the entrance of 
‘dust. If they. were not provided, an insect's 
entire breathing apparatus would soon be- 
‘come useless 


‘ONG before primitive man hollowed out 

‘a log for a\boat and learned to row it 
with two flattened clubs, “nature ‘had in- 
Vented and perfected oars for the benefit of 
little sieimming insect called. the water 
boatman. You can sce him in the shallow 
Water al the edge of any: summer pond, 
Jerking forward Balt an inch or #0 for each 
Hroke of his oars. If you watch closely, 


VILLAGE OF MATCH BOXES 
‘When thie model church ia completed, nearly 


‘you will see that the bristles along the edges 
fall fat “during the forward strokes. and 
spread out during the tackward ones, So 
nature knew how to feather the oar from 
the besinning. 

‘She is always strictly ec 
ling ‘her inventions... The 
oars, for instance, are simply a pair of lees 
made over This is the way evolution 
Ways works. If a creature has a new need to 
fill, in order to live, some part of its body 
1s modified until it is adapted 10 the pur- 
pose. If man had observed nature's inven- 
tions more closely, he would have made 
some of his own devices thousands of years 
before he did 

‘Robert Fulton's steamboat was 1 side- 
ssheeler, but when men began to build steam 
ese for ocean travel a diferent type of 
propeller was requis ye serew as 2000 
developed. Although it is now wed to push 
forward every Kind of self-propelled. boat, 
from canoes to ocean liners, it was unknown 
a hundred years aso, 


fof the plane after it, so these. screw-like 
fanimal-bodics bore into the water by vi 
brating their long whips abead of them. 

‘Exery carpenter knows that the strongest 
joint to make at the comers of a box is the 
dovetail Fingers of wood from two side 
pieces are made to interlock at the comer, 
Tike the finzers of clasped hands. 


This method, lke every other rood prin- 
ciple of "construction used by. ‘many. was 
friginated first by nature, One has only t0 
fxamine the lines where the separate bones 
fof a skull are jointed, to find that each joint 
1 a perfect dovetail 

No wonder that Smeaton, the great Scotch 
engineer, adopted the dovetail joint asa 
‘method of joining the stones in the founda 
tion of the Eddystone lighthouse. The Eddy. 

me rock is exposed to the full force of 
weinds “and waves of the stormy English 
Channel. A previous stone lighthouse, built 
spon it, had been entirely swept away by 
the sea,’ When the work of building another 
was given to Smeaton, he to use the 
dovetail joint both in fastening the stones 
together and for fastening them into, the 
surface of the Eddystone rock itself, That 
fhature's ‘method succeeded 1s, shown by the 
fact that the Eddystone Tighthouse” still 
sands after a hundred and fifty” years of 
assault by the elements 

‘Spinning and weaving are among the 
‘oldest human crafts. Theie origin 3s Tost in 
the mists that hide prehistoric civilization, 
vet still more ancient’ was the invention of 
both these sister arts by nature, and s0 well 
were they learned by the silkworm that its 
spinning and weaving is of enormous com- 
‘mercial value. 

While the silkworm was learning to spin 
and weave, there were many’ other pupils 
jn the class, "For example. spinning and 
weaving was taught to the legless larva. of 
the ant, in order that it also. might make 
itself a Cocoon in which to spend the sleeping 
period that precedes its transformation into 
the mature, six-legged insect. 


EXXERY wet-buit heater, factory, and 
‘mine now has a ventilating system, But 
the ventilating system is only’ a recent de- 
Selopment’ in. man's architecture, while its 
principle has long been understood. and used 
by the bees. The results that they dsite in 
their hives are the same that man aims at, 
Dut instead of forcing a current of air by. 
power-driven fans, the bees produce one by 
cans of their wings, A~number of beck 
form a Tong fin atthe eneancs to the Bive 


a mesiea snl tS tecpecntre aad 
‘moisture of the interior ate reduced, 

Lona ages before any cowboy ever swung 
hhis mighty noose over the horns of a Heeing 
steer, nature had developed the Hew of 
Snare to be thrown from a distance. 

‘One of the first creatures to benefit by. 
the invention was the chameleon, “With its 
aid this ‘creature can capture utter 
ther insect from a distance of as, muck 
Six or eight inches. The chameleon’s Ino is 
Bot, however, a siding loop, or noose. Tt is 
Simply his sticky-ended "tongue. If the 
chameleon can, without alarming his ine 
tended prey, creep up within striking dis- 
tance, the buttery ‘is “doomed, With a 
spect’ too great for the eye to follow, the 
Jong tongue shoots out, its gluey end touches 
the inset, and the latter disappears into the 
waiting owt 

we chameleon's lasto tongue is an out- 
srowth of necessity. The creature lives in 
{ces where the footing i too insecure for leap~ 
ing upon the prey. Instead, it creeps up to 
roping distance, and the lasso docs the rest, 

‘No matter how original a human inven: 

“almost certain that 
xature thought of it thousands of years a 
‘That is why science now advises inventor 
to search out and study nature's mechanical 
eviees for valuable mechanisms that can be 
‘adapted for human use. 
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